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How costs are cut with SALTER RETAINERS 


Salter retainers simplify design of 


air, water, steam union, with great savings 
ALATA LINER TREE SRR 
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MATERIALS SAVED 





decreased wall thickness of housing a 











eliminated bearing lock nut and washer 








4 SALTER 
MACHINE 
OPERATIONS ELIMINATED RETAINERS 


bore, undercut, and tap cap end of housing 
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simplify 


locate cap on arbor, and chase threads 


drill spanner wrench holes 
THE OLD WAY Air, water, steam union involved design, 
drilling, threading and milling operations. Mainten- cut thread on rotor for lock nut 


ance was difficult. 


assembly 


mill slot in thread for tang on lock washer 


drill spanner wrench holes in rotor 


and 





ASSEMBLY maintenance 
OPERATIONS ELIMINATED 








with a 





Install lock washer, tighten lock nut, bend lug 











assempbie cap into housing 
saving of 














8/6: per unit 
TOTAL SAVING WITH 
SALTER RETAINERS 











4 SALTER RETAINERS 


THE SALTER WAY Salter retainers permit rapid, 
simple assembly and maintenance with a reduction in 
manufacturing costs 
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Circlips €) Fasteners Retainers 


Geo. Salter & Co. Ltd., West Bromwich. Sp-ing Specialists since 1760 
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Art or Imdustry 7? 


Both, 
It’s a copper dee for a cyclotron, 


We made it. Lee & Wilkes Ltd. We can make anything 
in copper. 

Coppersmiths. 

Or smiths in any metal. Our workers (man and boy 
Lee & Wilkes men, and their dads and grandads) are 
craftsmen, using the best of traditional methods combined 
with modern techniques and up-to-date machinery. Art 
and industry, you see? 

We fabricate pipes, make pipelines, plate and sheet 
products, extruded sections. We do Argon arc welding. 
We manipulate tubes, bend coils like 


this copper transformer cooling coil, for instance. We're 
A.1.D. and A.R.B. approved, and we wish you could hear 
how proudly we say it! 
Not cheap. Good work never is. But worth every copper. 
Send for our literature. 


LEE & WILKES LIMITED 


Smiths in any metal 


PRIORY COPPER WORKS, BREWERY STREET, BIRMINGHAM, 6 
Phone: ASTon Cross 2005-6-7 (P.B.X.) 
Grams: Kettle, Phone, Birmingham 


SPINNING, TOO! In any metal up to 7 ft. diameter blanks. 
Accuracy to + .005. 
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BROTHERHOOD 


VERTICAL AND HORIZONTAL 


STEAM TURBINES 


Wide range — all types. 
Over 50 years’ experience. 
Scores in hand— 
thousands in service. 


BROTHERHOOD 
VERTICAL AND HORIZONTAL 


COMPRESSORS 


Air, Gas and Refrigerating, 
The widest range in the British 
Empire—made to sult your 
requirements. 

Thousands in service. 


BROTHERHOOD 


GENERATING SETS 


Turbine driven up to 11,000 KW. 
Engine driven up to 340 KW. 
Many in hand, hundreds in 
service. 


BROTHERHOOD 


COOLING TOWERS 


Nearly 50 years’ experience. 


also Manufacturers of all kinds of 
PLANT TO CUSTOMERS’ OWN DESIGNS 


WHY NOT SEND YOUR PROBLEMS TO US? 


We shall be pleased to investigate them confidentially 
without commitment 


(iz 
14 e/ By \e 
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"VISCO 


DO YOU KNOW THAT VISCO MAKE— YES | NO 











- »- for rolling mill motor cooling, air 
conditioning plants, etc. 








COLD AVR DOUGHES tronic isn 








DUST COLLECTING PLANT © cM ?re"srssce unt: 








.»- for computer rooms, 
AIR CONDITIONING PLANT control pulpits, crane cabs, offices, 


operating theatres, etc. 











Place a tick (¥) in the appropriate space — if there 
are any NOES —tear out this sheet, 

pin your letter heading to it and send it to 

The VISCO ENGINEERING CO. LTD., 

Stafford Road, Croydon. 


We will send you /iterature which will bring your plant and equipment file right up to date 


FWws 
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HEATING PLANT 


‘ 


@ Saves time lost by workers in 


‘warming up.” 
@ Provides conditions for sustained output. 


@ Promotes better quality production. 


Enquiries to our reference Z/101/E. 


STURTEVANT ENGINEERING CO. LTD., SOUTHERN HOUSE, CANNON STREET, LONDON, E.C.4. 
AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD., 400 SUSSEX STREET, SYDNEY, N.S.W. 
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DAVID FURNACES 


For ACCURATE TEMPERATURE 
AND ATMOSPHERE CONTROL 
COMBINED WITH MAXIMUM 
THERMAL EFFICIENCY 











35 FT. LONG GALVANIZING BATH. 


@ We design and manufacture High Intensity Burners, Forge, 
Galvanising and Heat Treatment Furnaces, Drying Ovens, etc. 
Our Technical Staff are available to advise on all applications. 


FURNACE FOR HEATING 15” SQUARE BILLETS. 


DAVID ETCHELLS (FURNACES) LTD. STAFFORD ROAD, DARLASTON, S. STAFFS. 


TELEPHONE: JAMESBRIDGE 2273/5 & 2067/8 
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South Wales Switchgear 
for 
Railway Electrification 


Peary tere 
; § Ai hi 4] r 
See tee cae Amongst the major points to be taken into account when 
considering switchgear for electrification schemes are those of 
reliability, efficiency, low initial and low maintenance costs. 
A single pole air-insulated switch unit has been developed to 
meet all these requirements and is a natural choice when 
switchgear for service at 6.25kV is being considered. 
It complies in every respect with BSi16:1952 and has been 
certified by the KEMA Testing Authority. 
Write for further details. 


A single pole 6.25kV switchboard designed for 


incorporation in railway electrification schemes 


SOUTH WALES SWITCHGEAR LIMITED 


BLACKWOOD ' MONMOUTHSHIRE : WORKS AT TREFOREST AND BLACKWOOD 
SWITCHGEAR - SWITCHFUSEGEAR - TRANSFORMERS - CONTROL BOARDS 

‘sw3 
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Introducing the 
Rollstock Radial Crane — 
(Patent applied for) , | PORTABLE 





MODEL 7 


. BLOWER... 


a defence against 
SABOTAGE 
by dust and damp 


Peeveesevege SUCUCUUT ESTEVE TET eCCEEEeEEET 


DRY AIR Clears dust and grit from 
electrical and other machinery. 


HOT AIR Dries damp insulation, 
condensation, protects materials. 
Has many applications in industry. 


AAA RA AD) 


A Two-Ton Crane in your workshop, working 

within two hours of delivery. No main structural 

alterations. Consult us if you have lifting pro- pe meiod 

blems. We give on the spot advice to solve your H bi : ivi 
perticular problems. ha ave you a problem involving 

‘ ee * HIGH VELOCITY—BLOWING 
OR SUCTION ? 
* HOT AIR FOR DRYING OR 


THE ROLLING STOCK &% ENGINEERING CO, PROCESSING 


Our data sheets on these subjects may help. 


ALBERT HILL, DARLINGTON 
SERVICE ELECTRIC CO. LTD. 


ASK US TO QUOTE YOU FOR STEEL FABRICATION, STRUCTURAL ENGIN- 
EERING, PROFILE BURNING, HOPPER MANUFACTURE, ETC., ETC. HONEYPOT LANE, STANMORE, MIDDX. Tel: EDGware 5566-9 


SUCTION Simple attachments in- 
stantly convert the blower into 
a powerful suction cleaner. 
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DISPOSAL OF FINES, 
DE-WATERING 
OR THICKENING? 


... Just the job for a 
LINATEX separation system 


Linatex are indeed well qualified to offer 
this service. It is based on long, world- 
wide experience of separating and de- 
watering materials in the sand and 
mining industries. 

Are you thinking of a complete plant? Or 
do you wish to know how Linatex units 
can be used in existing installations? 
Consult our resident area engineer or ask 
for a proving test on our pilot plant. 


ORGANISATION 


A WORLD-WIDE SERVICE TO INDUSTRY 


ahs WILEINSON RUBBER LINATEX LTD - CAMBERLEY - SURREY - Tel: Camberley 1595 - Factories and distributors throughout the world 
Enter No. 63 on reply card 
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~@e koeeweronell uf } in connection with high pressure 


ERMETO HIGH PRESSURE COUPLINGS are specified by 
many leading manufacturers, because they are the most 
reliable fittings on the market for every high pressure installation. 
Our catalogue illustrating the full range of standard fittings will be sent to you 
on request. Non-standard fittings can also be made to suit 
your specification. Our technical experience is at your service. 


BRITISH ERMETO CORPORATION LTD §=3;54\)1-980 


A MEMBER OF THE ALENCO GROUP OF COMPAHIES 


HARGRAVE ROAD - MAIDENHEAD BERKS TELEPHONE: MAIDENHEAD 5100 
Enter No. 71 on reply card 
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New AE! 
Single-Operator 
A.C. Arc Welding Sets 






The latest ‘Thermac’ a.c. hand-welding 
sets incorporate improved design features 
which provide greater mobility and ease 
of operation. They require practically 

no maintenance. Both models comply 
with B.S. 638/1954. 





ALTERNATIVE RATINGS 
Model 185799 has a continuous hand welding 
current range of 50-250 amps, with a maximum 
intermittent current of 333 amps. 

The larger set, model 185800, has a 

current range of 75-350 amps, with a maximum 
intermittent current of 450 amps. 


SMOOTH CONTROL 

The moving-coil regulator gives infinitely 
variable adjustment of welding current over 
the whole range without the use of tappings. 


SAFETY 
Sets are air cooled, making fire risk 
negligible. 


EASE OF ACCESS 


All working parts are easily accessible. 


Please write for 
descriptive leaflet 783/17-1 


Associated Electrical industries Limited 


TRANSFORMER DIVISION - Heating & Welding Department 


TRAFFORD PARK, MANCHESTER 17 
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Architect: Frederick Gibberd, F.R.1.B.A. 


Consulting Engineers: 
G. H. Buckle & Partners 


Heating & Ventilating Contractors: 
Norris Warming Co. Ltd. 


% Brooks 48”, 36” and 30” fan-powered roof extract 


units were chosen to provide positive ventilation for 





the Lubricating Oil Laboratories (Engine Bay) at the 


new Shell Research Centre, Thornton, Cheshire. 


Easy to install and easy to maintain, ‘Brooks’ Fan- 


Powered Units are equally suitable for flat, decked or 


pitched roof constructions. Unitary ventilation provides 
a wide range of control over rate of ventilation, giving 


flexibility to suit all factory processes. Hot-dip i an p owed. 


Galvanized finish gives permanent protection. 


BROOKS VENTILATION UNITS LIMITED 


TRAFALGAR HOUSE, GREAT NEWPORT STREET, LONDON, W.C.2 Telephone: COVent Garden 1355-1356 
Branch Office: CROMFORD HOUSE, CROMFORD COURT, MANCHESTER 4 


BRITAIN’S WIDEST RANGE OF POWERED VENTILATION UNITS 


ALLENS Shron 


We manufacture a wide range of special apparatus 
to the specification of experts in every field of 
engineering which calls for Fabricated Steel Plate- 
work of electrically-welded or rivetted con- 
struction. 


Our modern extensive shops can handle single 
pieces up to 10 tons; Cylindrical Platework up to 
&” thick and flat jobs of any thickness can be 
supplied. We can undertake completely machined 
and fitted work when required, and an up-to-date 
heat treatment department under laboratory super- 
vision is provided. 

Typical examples of Alien’s Fabrication Service— 


Low Pressure Welded Piping for Exhaust, Steam, Gases, Water, etc.; Pipes and 
Ducts for Super Power Station Boiler Plant; Hoppers; Casings; Tanks; Flat 
Platework; Manipulated Platework of ali kinds; Bed Plotes & Frames for 
Machines, etc 


ALLENS ern 


W. G. Allen & Sons (TIPTON) 


Ltd. 


P.O. Box 4 
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Tipton 


Annular vessel for use with 
pulverised fuel. 


Staffs 


Tel: TIPTON 126é 
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STEELWORKS MECHANICAL HANDLING 
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re handling 


The TY-ROCK ROD DECK SCREEN is a recent addition to the range of 
International Combustion equipment for ore handling. The efficiency of this 
screen has been proved in operation and particularly satisfactory results are 
being achieved with ores known to be difficult to handle. 

International Combustion design, manufacture and install complete mechanical 
handling plants. 


INT TIONAL COMBUSTION PRODUCTS LIMITED 


NINETEEN WOBURN PLACE, LONDON W.C.i. TELEPHONE: TERMINUS 2833 WORKS: DERBY : 


Member of Atomic Power Constructions Limited—One of the British Nuclear Energy Groups 


TGA MTS 
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60” wharf side conveyor 


&4¢° cross conveyor from main 
conveyor to 60° shuttle conveyor 
which feeds the ore bins. 


New 60" wharf conveyor shown 
alongside existing Sutcliffe 
installation 


Prtans Bes 


1960 THE ENGINEER 
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FOR THE STEEL COMPANY OF WALES 


Ore handling at the rate of 2,000 tons/hour from wharf to 
blast furnace is the main feature of this Sutcliffe conveyor 
installation. This is typical of many large industrial 
conveyor schemes, designed and installed 

by Richard Sutcliffe Limited all over the world. 


Please write for our “Industrial Conveyors” booklet 


Ref. EG/70 


RICHARD SUTCLIFFE LTD - HORBURY - WAKEFIELD 
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Rapid, high-quality photoprinting 


Exposing, developing and drying operations 
completely synchronized. 

All controls accessible from comfortable 
working position. 

High continuous output easily maintained by 
one operator. 

Excellent copies obtainable from old or faded 
originals. 

Comprehensive maintenance service available at 
nominal cost. 


The Ilford AZOFLEX Model 221 Combine 
printing and developing machine (formerly 
known as Model 42/63 Mark II) employs 
safe, odour-free AZOFLEX chemicals — just 
one of the many special features that make it 
the ideal photoprinting machine for print 


room or drawing office. 





Capacity: rolls and cut sheets up to 42 in. wide. Printing speed: 

6 in. to 15} ft. per minute. Lamp: H.P.M.V. MA/U 2,000 watt. 
Dimensions: height 50 in., width 67 in., depth (tray extended) 52 in. 
Weight: 850 Ib. 


Subject to certain conditions, the majority of AZOFLEX photoprinting 
machines can be hired as an alternative to outright purchase. 


ILFORD Azoflex 














PHOTOPRINTING MACHINES & MATERIALS 


Full details from 
ILFORD LIMITED, INDUSTRIAL SALES DEPARTMENT 


AZ17H, ILFORD, ESSEX. TELEPHONE: ILFord 3000 
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CABLE PLATES AND BENDS 


Provide a neat, speedy (no drilling) and 
economical means of installing electric cables. 
Supplied in mild steel—self colour, painted, 
galvanized after manufacture or plastic coated. 


Also supplied in aluminium alloy. 


FREDERICK Duby &® COMPANY LIMITED 


LONDON: 352-364 Euston Road, N.W.1. Telephone: EUSton 3456 CRAYFORD: London Works, Thames Road, Kent. Telephone: Crayford 26262 


GLASGOW . LIVERPOOL , BRISTOL ° BStras Tt -» PLYMOUTH 


AP 154 
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FY i a century of experience in 


V-ROPE DRIVES 

















Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 
flexibility, producing trouble-free smooth, 
silent, clean running. 


SMITH & GRACE Ltd. 


i a THRAPSTON, near KETTERING 





Telephone : THRAPSTON 53! and 532 
Telegrams : ‘‘ GRACE” Thrapston 
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ODDIE BRADBURY & CULL LTD 
TEL: 55883 





FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple—Positive—Self Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 

Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 


- PORTSWOOD RD. — SOUTHAMPTON 
CABLES: FASTENERS, SOUTHAMPTON 
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SPURS 


BEVELS 


WORM 
WHEELS 


HELICALS 








All materials 


pitches to 
7ft diameter 


General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 


Send your enquiries to 
GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. 


Telephone : Halifax 5217/8 Telegrams : “ Gears. ’’ 
Enter No. 153 on reply card 





SPECIALISTS IN ACID PUMPS 


THe 


Pxrrcr E 1.x; 


—=ORGANMISATION 


Consult the Acid Pump Division of 
L, A. MITCHELL LTD. 








: HARVESTER HOUSE, 37 PETER ST., 
MITCHELL PUMPS give MANCHESTER 2 
complete freedom from metal TEL. BLA 7224/7 AND 7824/7 
contamination of the liquids LONDON OFFICE: PORTLAND HOUSE, 


73 BASINGHALL ST., LONDON, E.C.2 
TEL. MET 8321/2 








unit 











































































































. let Mitchell handle your 
acid pumping problems 


Enquiries invited for MITCHELL PUMPS for such duties as: 


Zinc Leach for batch and continuous galvanising processes 


Sulphuric Acid and contaminated wash waters on 
pickling tanks and continuous pickling plants 


Chromic Acid and Nickel Solutions for electrolytic 
plating plants including pumping to filters, etc 


Waste pickle liquor and acidic effluents for 
neutralisation prior to disposal 


Pumping of demineralised water 


(Top left) Large battery centrifugal acid pumps 
(Bottom left) Close-up view of diaphragm pump mgr to the hand operated 
, but arranged for motor drive 
(Bottom centre) Hand operated Fagor | aoe ius pump for emptying 

* carboys or tan 
(Bottom right Portable rotary displacement pump pune plating solutions 
in the motor car trade 


and for gener 
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AIRLESS-WHEELBLAST 
CONVEYOR TYPE 


SHOT BLAST PLANTS 


Grouped Push Button Controls 

@ for Automatic Operation 
BUY BRITISH 

Over 50 years experience 

“embodied in our plants 

















ST. GEORGES ENGINEERS LTD 


ORDSALL LANE, MANCHESTER 5 
Telephone: TRAfford Park 1207 (4 lines) Telegrams: ‘GEORGIC’ Manchester 5 


ST. s ' RS LTO. MANCHESTER SGE i34P 
brs Soren : as supplied to Messrs. Vauxhall Motors Ltd. a" 
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MACHINE CUT 
GEARS 


We guarantee the teeth of all wheels cut 
by us to be correct, and all work is examined 
and checked before being despatched. Each 
gear wheel of a pair is run in correct 
relative position to the other in a special 
gear-testing machine. No perceptible back- 
lash is allowed in our gearing, and thus we 
can ensure very silent running. 


Our booklet ““MACHINE CUT GEARS” 
contains much information of interest and use 
to engineers. A copy will be sent on request. 


SPUR WHEELS ; WORM GEARING SPIRAL WHEELS 
BEVEL WHEELS RACKS : FIBRE PINIONS 
i s a 
The Abbot Engineering Co. Ltd. 
22 SMITHHILLS PAISLEY 
Telephone : PAISLEY 4272 Telegrams : ** ABBOT, PAISLEY” 


AN ASSOCIATE COMPANY OF BUTTERS BROS. & GO. LTD. 
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WATER 
SCREENING 
PLANT 








Built to the most advanced specifications for efficient 
service, with low operating costs, high resistance to wear 
and corrosion, and ability to withstand full overload in 
emergency, Blakeborough self-cleaning screens have 
proved their value many times over on power station 
circulating water and other applications. 


The examples illustrated are of Revolving Drum pattern. 
Amongst recent orders for this type are the four 38ft. 
diameter units supplied for Kincardine Power Station of 
the South of Scotland Electricity Board ; and the six 

30ft. diameter units at present in hand for Uskmouth 
Power Station, of the Central Electricity Generating Board. 


The headstock visible on the right of the installation view 
belongs to the motor-operated screen chamber penstock— 
another notable Blakeborough speciality. 


Fae Tite ee 


BLAKEBOROUGH 


BLAKEBOROUGH & SONS LTD :- BRIGHOUSE - ENGLAND. 
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Beaver pre-loaded ball screws, up to 95 
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’ efficient, 


operate at-o2 C to over 400 C with no backlash... 


RECIRCULATING BALLS 


BALL RETURN TUBE 


\ 
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WIPER SEAL / 
BALL NUT 
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PRECISION GROUND | 
SCREW THREADS 
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PRELOAD ADJUSTING SHIM 


SECURING BOLT 


sANOTHER ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90% 
and they can operate within a temperature range of —52° C to 
400° C without lubrication, and up to 170°C when lubricated. 

Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded ball screws greatly increase trais- 
mission efficiency. They reduce the power required for actuation 
by as much as 80%, when converting rotary drive into linear 
output or force input into torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
increments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they -provide a 
predictable operating life which is much longer, require much 
less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristo! Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled “no-back,” with multiple or single 


circuits. Beaver pre-loaded ball screws have been proved as the 
most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 lb (825,000 lb maximum static load) 
but the maximum potential operating load is, in most cases, 
limited only by the requirement. 





| 
Bristol! Siddeley Beaver ball splines have been developed | 
to eliminate the disadvantages of conventional splines. The | 
designs are very effective in-minimising friction, particularly | 
when high torsional and bending loads are imposed during | 
linear movement. 

J 





* Complete technical and manufacturing co-operation with Beaver Precision 
Products Inc, Detroit. 


For further information please write to: 
J.B. STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 
SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 


REL 
i= =a BRISTOL SIDDELEY ENGINES LIMITED 
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Why do you use a 
T.V. Belt Dad? 


A tricky question from such a young fellow—at first 
’ 


s178Acx0> S wan 


sight. A V-Belt drive however, is a relatively simpie 
method of power transmission, but it is important to realise 
that the construction of V-Belts differs enormously. The 
main reason why most people use T.V. Belts (Turners V-Beits) 
for industrial duties, is that the strength of a T.V. Belt lies 
at the neutral axis, which ensures thousands of hours of 
trouble-free running. To sum up briefiy—a T.V. Beit gives 
improved performance with considerably reduced maintenance 


costs; childishly simpie—but of first importance to the user. 


V-BELTS 


TURNER BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 


THE MARK OF BETTER BELTING (é). 





@® TA. 178 
Enter No. 191 on reply card 








. . . feel safe in the knowledge that with 


a PRATT machine you have the best possible materials, 
the utmost degree of accuracy, the greatest 


margin of safety. 
insist on 


GUILLOTINES 


BAR SHEARS, OPEN FRONTED PRESSES 
BY 


PRATT BROTHERS 
(STOURBRIDGE) LTD. 


ENVILLE ST., STOURBRIDGE 


Telephone: 4211 
Established 1902 


HARVEY 
IRONWORKS 


AINVITE ENQUIRIES FOR 


PLANT HANDLING 
EQUIPMENT, 
WELDED ~ 
FABRICATIONS 
AND PLATE WGRK 
(TANKS, ETC.) FO 
SPECIFICATION 








METAL PARTITIONING 


HARVEY 
IRONWORKS 
LTD, 


337 HOLYHEAD ROAD, 


HANDSWORTH, BIRMINGHAM 21 
Tel: WEST BROMWICH 2193 





Enter No. 193 on reply card 
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Beaver pre-loaded ball screws, up to 957 efficient, 
operate at-o2 C to over 400 C with no backlash... 


RECIRCULATING BALLS 
\ 


BALL RETURN TUBE 


\ 
\ 


TT 











WIPER SEAL / 
BALL NUT - 








PRECISION GROUND 
SCREW THREADS 
4 : 
4 











/ 
, 
f 
BALL NUT 


5 











~ 
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oh 
SECURING BOLT 





Pe 
PRELOAD ADJUSTING SHIM 


ws ANOTHER ENGINEERING ADVANCE 
FROM BRISTOL SIDDELEY 


circuits. Beaver pre-loaded ball screws have been proved as the 


Bristol Siddeley Engines Limited produce Beaver* pre-loaded ball 
screws. These ball screws achieve a minimum efficiency of 90° 
and they can operate within a temperature range of —52° C to 
400° C without lubrication, and up to 170° C when lubricated. 

Machined and ground to the highest standards of precision 
engineering Beaver pre-loaded bal] screws greatly increase trars- 
mission efficiency. They reduce the power required for actuation 
by as much as 80%, when converting rotary drive into linear 
output or force input into torque output. By eliminating back- 
lash, with pre-loading, they give precise control over very small 
increments of motion and a high response frequency. And when 
compared to conventional screw mechanisms, they -provide a 
predictable operating life which is much longer, require much 
less maintenance and give more trouble-free operation. 


Basic design application analysis 

Bristol Siddeley engineers make an exhaustive analysis of each 
specification. And each unit is specially designed for its par- 
ticular application. Beaver ball screws are made automatically 
reversible or with controlled “no-back,”’ with multiple or single 


7 om 


most efficient method of converting rotary into linear thrust in 
over 2,700 engineering applications in many branches of in- 
dustry. They have been designed already with rated operating 
load capacities of 370,000 lb (825,000 lb maximum static load) 
but the maximum potential operating load is, in most cases, 
limited only by the requirement. 





Bristol Siddeley Beaver ball splines have been developed 
to eliminate the disadvantages of conventional splines. The 
designs are very effective in-minimising friction, particularly 
when high torsional and bending loads are imposed during 


linear movement. 


Le 





"| 


* Complete technical and manufacturing co-operation with Beaver Precision 
Products Inc, Detroit. 


For further information please write to: 
J.B. STARKY, SALES MANAGER (BEAVER PRODUCTS DIVISION), BRISTOL 


SIDDELEY ENGINES LIMITED, PO BOX 17, COVENTRY, ENGLAND. 


BRISTOL SIDDELEY ENGINES LIMITED 
Enter No. 181 on reply card 
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Why do you use a 
T.V. Belt Dad? 


A tricky question from such a young fellow—at first 
’ sight. A V-Belt drive however, is a relatively simpie 
method of power transmission, but it is important to realise 
that the construction of V-Belts differs enormously. The 
main reason why most people use T.V. Belts (Turners V-Belts) 
for industrial duties, is that the strength of a T.V. Beit lies 
at the neutral axis, which ensures thousands of hours of 
trouble-free running. To sum up briefly—a T.V. Belt gives 
improved performance with considerably reduced maintenance 


costs; childishly simple—but of first importance to the user. 





V-BELTS 


TURNER BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND /§ 
/Regd. 


AM 
EMBER OF THE TURNER & NEWALL ORGANISATION THE MARK OF BETTER BELTING 
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. . . feel safe in the knowledge that with 

a PRATT machine you have the best possible materials, 
the utmost degree of accuracy, the greatest 

margin of safety. 


insist on 


GUILLOTINES 


BAR SHEARS, OPEN FRONTED PRESSES 
BY 

PRATT BROTHERS 
(STOURBRIDGE) LTD. 





ENVILLE ST., STOURBRIDGE 


Telephone: 4211 
Established 1902 


HARVEY 
IRONWORKS 


AINVITE ENQUIRIES FOR 


PLANT HANDLING 
EQUIPMENT, 
WELDED 
FABRICATIONS 
AND PLATE WORK 
(TANKS, ETC.) TO 
SPECIFICATION 
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METAL PARTITIONING 


HARVEY 
IRONWORKS 
LTD, 


337 HOLYHEAD ROAD, 


HANDSWORTH, BIRMINGHAM 21 
Tel: WEST BROMWICH 2193 
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Full details from the 
Sole Concessionaires :— 


Tre AUTO 
LINE ERECTION UNIT 
for 


@ Power and Communication 
Line Installation 
@ Cable Pulling and General Civil 
Engineering Work 

@ Hole Boring up to 30” dia. 
& 8 6” deep 


Supplied to 
the Electricity 
Authorities 
& Leading 
Contractors 





Ora Ont 


tHE main GOOD veacerns 


SOUTHAMPTON ROAD - COSHAM 
- PHONE 752861 











Enter No. 201 on reply card 


Enter No. 202 on reply card 








PNEUTOMATION 











The guiding hand with a giant’s strength 

and more than human accuracy, timing and speed— that’s 
‘Pneutomation’, the pneumatic power system that controls a host 
of simple or complex operations, from jig-boring to bell-ringing. 
Take a look round your factory, you'll find a score of jobs 

that could do with a ‘pick-me-up’ from ‘Pneutomation’. 
‘Pneutomation’ costs less than you’d think too, because systems 
to suit almost every need are available ‘off-the-shelf’, 


thanks to the very wide range of standard components. 


Squinch says : 
“Plan with Lang Pneutomation in mind, right from 
the start, you'll be certain of the happy ending !”’ 


Write to: 


Lang Pneumatic Ltd 


[ASSOCIATED WITH DESOUTTER BROTHERS (HOLDINGS) | TD.} 
OWEN ROAD - WOLVERHAMPTON :- Tel: Wolverhampton 2522!1-2-3-4 
Telex No. 33193 
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Shears available 
From Stock or Early Delivery 











ALLIGATOR SHEARS; four sizes, capacities 
1f%,in. to 4tin. M.S. rounds, etc., gears 
running in oil; clutch control; adjustable 
hold down; electric or diesel engine drive. 


UNIVERSAL PUNCHING, SHEARING 
CROPPING and NOTTING MACHINES 
five sizes, capacities shearing #in. to 1in 
M.S. plates, etc.; five operations contained 
in one power driven unit. Alternative 
models; without punching motion and 
single purpose punching machine. 


PORTABLE BAR SHEARS; five sizes, 
capacities lin. to 2gin. M.S. rounds; gears 
running in oil; clutch control. 






—_— 





BILLET and BAR SHEARS; nine sizes, 
capacities from 1in. to 8in. dia. M.S. bars; 
power feed tables, fully automatic operation 
can also be supplied. 













COLTS’ SHEARING MACHINE Basic 
machine (Type 1) has shearing capacities 
(M.S. flats) up to 34in. x 4in., and slitting 
M.S. plates up to gin. thick. Type 2 has 
also bar cropping facilities handling up to 
1in. dia., 1¢in. square. Type 3 incorporates 
a notching unit. 





SOLE DISTRIBUTORS IN THE UNITED sah 
THOS. W. WARD LTD |e ictnscme-tomimese 


LONDON OFFICE: BRETTENHAM HOUSE, LANCASTER PLACE, STRAND, W.C.2. Telephone: Temple Bar 1515 


Branches also at SILVERTOWN ~- GLASGOW and BRITON FERRY $M.33 
Enter No. 211 on reply card 
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THE NEW ELLISON 
HIGH TENSION 
OWITCHGEAR 


You really must know more about this new 
Ellison Switchgear. Modern in conception, it 
has many outstanding features. 


THE CIRCUIT BREAKER CONTACTS, 
for example, are specially designed for 
long life and easy maintenance. High pressure 
line contact is provided by the parallel 
wiping action of the robust mechanism. 
The arc contacts are replaceable. Shock 
absorbers, self-filled from the breaker oil 
tank, cushion the tripping action of the 
contact mechanism. The arc control devices 
are readily removed and can be replaced only 
when the vents face the correct way. 
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11kV 250 MVA 
3:-3kV 150 MVA 


ASTA CERTIFIED TO B.S. 116:1952 


(Certificate Nos. 3990/1) 
COMPLIES WITH B.E.8.S.—S2 AND 
250 MVA ADDENDUM 
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We shall be glad to send further 


information or arrange for an engineer to call. 


GEORGE ELLISON 


a. seth oo Saf BAR R : eS i ’ 268 


SSSSSessst seseessseess: 
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What is special about Harland 
Ulectriglide submersible 
pumpsets. 


Pump and motor built under 
the same roof by men with 

over 50 years’ experience on 
the manufacture of borehole 
pumps and associated electric 
motors. 


Harland commenced the development of 
submersible pumpsets 25 years ago and have 
gained wide experience in the balanced 
design of the two components. 





The Harland submersible motor is of the all 
wet type and is therefore easy to maintain 
and overhaul as it does not rely on special 
seals between rotating and 
stationary parts. 


A special study has been given to 
the design of journal and thrust 
bearings which form the most 
important part of any machine 
operating under water. 


Harland offer standard 

Ulectriglide submersible pumpsets from 20 to 130 h.p. 
against short despatches. An after sales service scheme is designed 
to give you complete satisfaction. 


HARLAND 


ulectriglide submersible pumpsets 


THE HARLAND ENGINEERING CO. LTD. 
ALLOA SCOTLAND 


London Office : HARLAND HOUSE 20 PARK STREET LONDON W.!. Phone: GROsvenor 122! 
Branches: BRISTOL GLASGOW LEEDS TIMPERLEY (CHESHIRE) NEWCASTLE-UPON-TYNE NOTTINGHAM 
WOLVERHAMPTON AND OVERSEAS. Alsijit 


Enter No. 231 on reply card 























absterge 


(to clean by wiping) 


Austins supply the best cleaning cloths for 
every purpose. Some jobs call for coarse, 
heavy fabric, some for soft, closely woven 
materials—we can meet all requirements 
with carefully selected cloths that are 
Ne thorougaly washed and sterilised in our 

own plant. Orders of all sizes 
are handled with promptness and 
reliability. Please let us quote 
you for regular supplies. 


AUSTINS 


industrial cleaning cloths 


E, AUSTIN & SONS (LONDON) LTD., GUN WHARF, GUNMAKERS LANE, E.3. Tel: ADVance 12i! 
Enter No. 232 on reply card 
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ash FAST 






GRIFFITHS, GILBART, LLOYD. & CO. LTD. 
EMPIRE WORKS, PARK ROAD, BIRMINGHAM 18 
Telephone : Northern 622! 







Enter No. 234 on reply card 
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BRADFORD Steam Traps 











This instantaneous action distinguishes the Bradford 

Steam Trap from all its competitors. It prevents damage 

to valves and seats. It provides more efficient use of 

steam and heat, thus making an appreciable saving of fuel. 

Made in all sizes for all pressures. Each Trap is individually 
tested and fully guaranteed. 

STATES METALLIC PACKING 


COMPANY LIMITED 


BRADFORD 8 - YORKSHIRE 
Tel : 41284/5 


Branch Offices : LONDON, Liverpool, Glasgow, Manchester, 
N je, Cardiff, Southampton, Hull, Swansea, and Bristol 


UNITED 


SOHO WORKS - ENGLAND 
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10 ton Steam Perma- 
nent Way Crane. 
Metre Gauge. Duty: 
10 tons at 16 ft. radius 
propped; 5 tons at 
14 fc. radius free 
































Telegraphic Address : 
“ Lifting, Leicester ’ 

















HEATRAE CALORIFIERS 


The Heatrae Calorifier is a self contained automatically controlled 


Electric Water Heater made with a capacity and loading to suit specific 


requirements. An entirely dependable source of hot water supply. 


The heat units 


are of the world renowned Heatrae removable core pattern which will give long life and 


trouble-free service. 


HEATRAE LIMITED 


Telephone: NORWICH 25131 (Private Exchange) 


Please send us your enquiries. We can help you. 


Postal code: NORFOLK NOR 29A 


Telegrams: HEATRAE NORWICH 


Manufacturers of Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, Towel Rails, Airing Cupboard Heaters, Electric Fires, Flameproof Heating Apparatus, Food Trolleys, 
Warming Places, Air Heaters and Steam Heated Oil Heaters. 


Enter No. 243 on reply card 
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i SPEED/ICUT 





...for all cutting tools 


The high production rates achieved in cutting both soft and 
hard materials in the modern machine shop are ina large measure 
attributable to the efficient use of high speed steel tools. 

Firth Brown high speed steels are distinguished among tool 
materials by their ability to develop by appropriate heat treatment 
an outstanding combination of the principal characteristics required 
in cutting tools, namely’ hot hardness, wear resistance and 
toughness, enabling them to retain their cutting ability at speeds, 
feeds and depths of cut. 

There is a Firth Brown high speed steel for your every need 
— write for Publication No. 224 (Section 7) for further details. 


ALLOY STEELMAKERS FORGEMASTERS STEEL FOUNDERS HEAVY ENGINEERS 


THOS. JOHN BROWN LIMITED . SHEFFIELD ° ENGLAND 
Enter No. 251 on reply card 
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Bridgeton Glasgow $.£ 
Olive Grove Road Sheffield 2 


36 Victoria Street London S.W./ 
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INTRODUCING 


BIRFIELD 


THE 


iLCcoO 
@ range of 


OIL FILTRATION EQUIPMENT 











‘R’ SERIES FILTERS 


For the continuous filtration of 
lubricating and fuei oils used in inter- 
nal combustion engines, various types 
of industrial oils, coolants, fuel oils, 
solvents: etc. used in manufacturing 
industries. 

Where floor area is limited the cart- 
ridges can be mounted in a number of 
cases piped in parallel. These are 
supplied with or without motor pump 
sets according to requirements. 





DUPLEX FILTERS 
000 SERIES FILTERS 


All filters can be supplied in duplex 
units where it is essential that continu- 
ous filtration is required. 


For fuel oil filtration, can be supplied either 
in duplex or simplex units. 











‘C’ SERIES FILTERS 


For high flow rate filtration of in- 
ternal combustion engine lubricating 
oils using by-pass shunt or full-flow 
f systems. Also for filtration of 
various types of fuel oils, industrial 
oils, coolants, solvents etc. used in 
manufacture and the chemical pro- 
cessing industries. These filters can 
be supplied with or without heaters. 


Here is a new range of oil maintenance equipment specially designed for high efficiency operation at lower cost. 
Birfield Hilco filters will maintain new oil characteristics of any quality industrial and lubricating oils. As there is 
such a wide range of oils, and the conditions under which they are used require different methods for removing 


contamination, we have developed six filter medias to cope with these varying conditions. 


for high efficiency at IOW cost... 


interpose an INTERMIT 


tt 
Member of the Birtieid Group ad 


Enter No. 271 on reply card 


INTERMIT LIMITED 


BRADFORD STREET BIRMINGHAM 5& MIDLAND 7961 








A LATHE HONE 


with immense possibilities 


This tool enables straight or 


cranked shafts to be honed and 


serfinished on a Lathe to a 
degree of accuracy 


and surface finish 


ag 














@ |.ow capital cost 


@ Fingertip Control of Stone Pre 


During Honing 


Fuil information and prices from 
iH NICOL AND ANDREW LIMITED 


i 20 Kelvin Avenue, Hillington, Glasgow, $.W.2. 
Tel: Halfway 4724 

NICOL & ANDREW (HANWELL) LIMITED 

188 Uxbridge Road, London, W.7. 

Tel: Ealing 1088 
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Bronze 


for hard wear 
and low friction 


Holfos is a bronze made only by Holroyd. We first brought it out thirty years ago and 
since then we have constantly been improving and perfecting the technique of its production. 
Its use is a distinct contributory factor to the high efficiency and sturdy performance of Holroyd 
worm gears and worm gear speed reducers. Holroyd worm gears using Holfos bronze hold the World 


Record for efficiency as determined by an independent test made at the National Physical Laboratory. 


JOHN HOLROYD & CO LTD 
HOLFOS WORKS ROCHDALE 
Holroyd = .seicomxam. 


PERSEVERANCE WORKS MILNROW 
(For Finished Gears) 
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refractory and insulating construction 











R. B. Huton Lip, while fully maintaining their interest in 
well tried and traditional methods, are actively to the fore in 
developing new systems to suit special conditions and demands. 


The illustration shows the refractory cladding applied to a 
very large power station boiler. In this instance prefabrication 
was extensively used, and the photograph shows the installation 
ready to receive the low temperature insulation. This particular 
system, developed and patented by the R.B.H. Group, is now 
used very widely on modern power station boilers. 


R. B. HILTON’s activities range from the refractory and insulation 
Fae work involved in the largest national and 
industrial undertakings down to the repair 
of the smallest self-contained boiler. 


A special department deals with chimney THE 
construction and maintenance. 
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Drick stack for 
Joseph Lucas Limited 
Birmingham 
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CRESSWELL PARK 









BLACKHEATH * LONDON : §.E.3. 
Telephone: LEE Green 4512/6' 
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|" STEEL FRAME | 
BUILDINGS | 


OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 


SPECIALITIES 


Pit Headgear, Pumping Stations, 
‘ower Stations. 


Bridgework and Riveted Work 
of all descriptions. 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW I] 
LONDON: 32, QUEEN VICTORIA ST. E.C.4, | 


Enter No. 301 on reply card 


McNEIL 


manhole doors 
for air-receivers. 


boilers, etc. 


‘ 


ter hetter tron castings 


HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 


MEEHANITE IN THE SERVICE 
FABRICATED STEELWORK OF INDUSTRY contains 44 pages 
ef outstanding applications for 
MEEHANITE castings. 


WELDED CENTRAL Write for free copy Bulletin C2A 


HEATING BOILERS 


| IONAL M 
CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE USE, 4 DO 
570 SCOTLAND STREET, GLASGOW, S.1 
Grams: “McNeil, Glasgow” Phone: South 113: 


Enter No. 303 on reply card 
Enter No. 302 on reply card 


PLASTIC NITRIPE 


> 


EON INTG STEELS 


The Nitriding Process for Case-hardening 
Special Steels by Nitrogen Offers 


Surface hardness up to Retention of full hardness 
1100 D.P.H. after heating to 500°C. 





* improved resistance to Maximum resistance to 
corrosion by water and frictional wear and fatigue. 


steam. 
Particulars from :- 


NITRALLOY LIMITED - ATLAS WORKS - SHEFFIELD, 4. 


Telephone : Sheffield 26646 Telegrams : “‘Nitralloy, Sheffield*’ 


Enter No. 304 on reply card Enter No. 305 on reply card 
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IFTAND 
SURE 


CROFTS MAGNETIC CLUTCHES AND BRAKES 


IDEAL FOR MACHINE CONTROL 
© NO SLIP RINGS 

@ INSTANT RESPONSE 

@ SHOCK-FREE ENGAGEMENT 
@ MINIMUM DEGAY TIME 
9 
a 
I3 








aeeperrmnrengecrrrntienintme oy erg uernsimee. nine inert h 


NO AXIAL THRUST 


SUITABLE FOR FREQUENT OPERATIONS 
sizes—fractional up to 50 H.P. at 100 R.P.M. 
FROM STOCK 


CROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 


THORNBURY, BRADFORD 3, YORKSHIRE Telephone: 6525! (20 lines) 
Telegrams: ‘‘ Crofters Bradford Telex’’ Telex 51186 








Se ae 


[] Patent Magnetic Clutches and 
Brakes Publication 5923 
Literature also available on:— 


(_] ‘‘Airflex’’ Clutches and Brakes 


i 
i 
Publication A851 /A 3 
i 
i 











[_] ‘*RO"' and ‘*RM"’ Clutches Publication 59/8 {_| Rim 
‘ Type Publication 154 {_| Centrifugal Type Publication 7522 


Drive to Textile Machine with Magnetic Clutch interposed CJ ‘“BOM-L"’ Multidise Publication 855 
between a Crofts ‘Radiation’ Worm Gear and Motor. NAME 4 


ADDRESS 








COO O REE EERE EEE EHH EEE EE 
CORRE HERE HEHEHE EEE HEHEHE EEE EEE EEE EEE EEE HEHEHE EEE HEHEHE EHH HEHE EEE ESD 


Please indicate which items are required. TE 
i. os. hs. Uh; US US US UL hE Ud UL | 


Today 0 ; BRANCHES AT: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, Leeds, Liverpool, 
London, Manchester, Newcastle, Northampton, Nottingham, Sheffield, Stoke-on-Trent. Subsidiary 

Companies in Canada, South Africa, U.S.A. World-wide Representation. 
Enter No. 311 on reply card 
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you too can be in 
clover 


with a 


SPEEDICUT 


“CHIPBREAKER” 
DRILL 


Drilling mild steel components with a 
SPEEDICUT “CHIPBREAKER” DRILL 
our customer drills 17,000 3” diameter 
holes before regrinding. The finish of 
the holes is excellent and the long life 
between regrinds enables the maximum 
advantage to be taken of advanced 


automatic machine tools. 


Take advantage of the latest techniques in 
tool making—SPECIFY SPEEDICUT. 





SPEEDICUT WORKS, CARLISLE STREET EAST, 


Enter No. 321 on reply card 
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sooner or later 


In time, probably sooner than you think, one of these 
highly destructive factors will affect your output, and 
prove to be the last straw with your gear units. 


Safeguard your production and your machinery by using 
New Voler Reductol now! 


°SVERLOaD 
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REDUCTOL 


has these important features for 
enclosed gear lubrication 


@ Voler Reductol incorporates a high 
grade lubricating oil and superfine 
colloidal graphite, together with a 
non-corrosive ‘E.P.’ additive and new 
anti-foam silicones. 


The lubricating value of superfine 
colloidal graphite in ‘dispersion’ is 
universally acknowledged. 





The ‘E.P.’ additive used is non- 
corrosive, and has no deleterious 
effect on Phosphor Bronze, etc. 


The new silicone additive incorpor- 


YouR REDUCTOL = 


Scuffing tests prove that the film 


THE SUPER FILM STRENGTH GRAPHITED LUBRICANT FOR strength of Voler Reductol is 15% 


ENCLOSED GEAR UNITS to 40% higher than mineral gearbox 


: . lubricants. 
The exceptional film strength combined with other unusual 


characteristics allows gear units to withstand greater shock loads 
or continuous peak loads without danger of lubrication break- 
down. Reports show 10% to 30% temperature reduction in 
straight or bevel reduction gear units and 5% to 15% in worm 
gear units. 

Recommended by leading gear manufacturers in Great Britain. 


WE ALSO MANUFACTURE 


YouR COMPOUND 


An adhesive graphite base lubricant with remarkably high ‘E.P.’ 
value. For exposed gears, wire ropes cables and chain drives. 


Your Your 


DRYLUBE 
for gears, chains, etc. 
where normal lubrication 
is impossible. 


REVO L LI M ITE D Exchange Buildings, Quayside, Newcastle-upon-Tyne Tel: Newcastle 22480 


Enter No. 331 on reply card 
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THREAD LUBRICANT 
for the prevention of 
metal thread corrosion. 
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Get on top 
of those stresses 
and strains 


by using Saunders- Roe Foil Strain Gauges. 
For example one application recently 
carried out by our Foil Strain Gauge 
Consultancy Service was monitoring of 
strains in cylinder liners of ship’s diesel 


engines undergoing sea trials. 


The judicious use of Foil Strain Gauge 
techniques can lead to more efficient designs 
with consequent economies in production 
and cost over a wide range of industrial 
activity. Saunders-Roe engineers are 
actively engaged on this work and can 

help you with your problems whatever 


your interests. 


Transducers for industrial instrumentation 
can be supplied with Foil Strain Gauges 
incorporated to measure, for example, 
weight, pressure, torque, tractive effort 


and horsepower. 


For details of Saunders-Roe Foil Strain 


Gauges and Consultancy Service, write to... 


a subsidiary.of WESTLAND AIRCRAFT LTD., YEOVIL. 


STRAIN GAUGE DIVISION, 


OSBORNE, EAST COWES, ISLE OF WIGHT 
Enter No. 341 on reply card 
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SURFACE PLATES AND TABLES. Made 
from hara close-grained cast iron. Sizes from 
6in. by 4in. up to 12ft. Oin. by 6ft. Oin. in Grade 
“A” and “*B”’ accuracy. 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft. Oin. by 5ft. Oin 


SINE TABLES. Simpl. or Compound Angie 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or ‘‘T”’ slotted work faces. 
Sizes 8in. by 5in., 10in. by Sin. and 12in. by 8in. 


ANGLE PLATES AND EOX ANGLE 
PLATES. Made from hard close-grained cast 
iron and rigidly designed for stability. Grade 
“A” and **B”’ in all sizes. 


STRAIGHT EDGES. Cast iron Camel 
Back and ‘‘!’’ Section types from 12in. up to 
16ft. Oin 


PARALLELS. Hardened Tool Steel to B.5.S. 
Grade *‘A’’ and “B”’. 


MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep- 
tional holding power. Sizes from 12in. by 6in. 
up to 72in. long. 


DEMAGNETISERS. Of new design to cope 
with all demagnetising probiems. 


LAPPING BLOCKS. Mace from hard close- 
grained cast iron surfaces on top and bottom 
taces and grooved for lapping. Complete with 
cover for each face. Sizes 6in. by 4in. up to 
12in. circular. 


WINDLEY BROS - LTD 


CHELMSFORD - 


































Complete in wooden 
Sizes 4in. up to 16in. 


















CROWN WORKS 


ENGLAND 
feleohone CHELMSFORD 2224 
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RIVLINK 


The SUPER BELT 





Made in RUBBER FABRIC 
Least Stretch—Longest Life 


Each Link a Complete Unit 


Detachable and Adjustable 











e 


for all VEE DRIVES 





RIVLINK BELTS LTD. 


NORTH STREET - OPENSHAW 
MANCHESTER 11 Telephone: EASt 2302 








Enter No. 352 on reply card 
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OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5-20,000 ibs, per sq. inch. 






Highest 
Quality 





EAGLE & WRIGHTS 


(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM,| 


Telephone: Central 8/96 


Enter No. 353 on reply card 
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On PLATE HANDLING CRANE 


Simplified Maintenance. 
Engineered for Steelworks and other tough usage. 


* Multival’ Lubrication supplied as standard. 


Fatigue free operation ensuring efficiency of the operator. 


Glean modern lines. 


Cranes of any size and capacity. 


Plus 


FIRST CLASS AFTER SALES SERVICE FROM: 


CcCarrsu ae 








i mee) melela)- ea me). ) = 


J. H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. Telephone: East Kilbride 20591. Telegrams: Hoisting, East Kilbride 
Enter No. 361 on reply card 
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10 TON 
ROLLER TURNTABLE 





PRESSURE REGULATORS 


one pressure at which it is designed to operate 





CMe | ROBS 
| Add the time... deed 
Ace z 







"Geo. ROBSON & 
For any kind of air-operated equipment, there is HODGSON STREEY y 












most efficiently. At a higher pressure the equip- 


ment will wear excessively — with no significant 








Enter No. 372 on reply card 





increase in output — and compressed air will be 


that each tool, valve or cylinder receives the 
exact pressure at which it operates most 


efficiently and maintains that pressure even 





though the line pressure may fluctuate 
SAVE maintenance costs, CUT com- 
pressed air wastage and IMPROVE per- 





formance. Write now for full details. 







(IN GREAT BRITAIN 


COMPRESSED AIR FILTERS 





LONDON 
REGULATORS, LUBRICATORS Tel : Belgravia 3785 
MANCHESTER 
C. A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE Tel : Shipston-on-Stour 110 & 106 Tel : Blackfriars 3851 
SWANSEA 


Tel Swansea 495! 


COMPRESSED AIR NEEDS 41g EQUIPMENT Bae 








mew .136 


wasted. A Norgren Pressure Regulator ensures MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 
MORE Schieldrop S.P.0. Burners have 






MORE aes 
than any other make 


Industrial Burners 


SCHIELDROP & CO. LTD., STOTFOLD, BEDS - Tel 414 (4 lines) BMJ 








Enter No. 371 on reply card | 
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Oil Seals 
for every purpose 


American as well as British 
automobile and truck 
REPLACEMENT OIL SEALS, 
whatever the year, whatever the make, 
can now be offered for 


IMMEDIATE DELIVERY 


BURTONWOOD 


ENGINEERING COMPANY LIMITED 


Burtonwood, Warrington, Lancashire 
Telephone: Newton-le-Willows 3311 (10 lines) 


London Office and Works: 
North East Industrial Road, a Garden City. 
Telephone: Welwyn Garden 557 


Enter No. 374 on reply card 
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ALLOTT BROS., 
and 
LEIGH LTD. 


ICKLES FORGE 
ROTHERHAM 


Telephone: Telegrams 
ROTHERHAM 4115-6 CHIMNEYS, ROTHERHAM 





Enter No. 381 on reply card 








PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 


CANONBURY, N.1 
CAN 4244/5/6 
Telegrams: “Wilmaket, Nordo, London” 











_—— 


BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 18° DIAMETER) 


BLANKS 


eee 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 


On Admiralty 
Ministry of ly 


Rly. Executive, A.I.D. Ete. 
GOVAN SHAFTING 
& ENGINEERING CO. 
87 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 
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The modt efficient couplings obtainatle 


Resi | 
— COUPLINGS 


For nearly forty years Bibby Resilient Couplings have enjoyed an 





unexcelled reputation for efficiency and reliability and numerous 
Couplings supplied over thirty years ago are still giving trouble-free 


service. 


The outstanding resilience of Bibby Couplings dampens shocks and 
vibrations, ensures smooth running of plant, eliminates breakdowns. 


Standard Couplings up to 7'." bore can be supplied from stock. 


| We invite you to write for.our WMustrated brochure. 
ere es s if 
THE WELLMAN BIBBY COMPANY LIMITED 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 


« itsaminaies wer at, “re 


5 pepmncctllllltiy neste 





Enter No. 382 on reply card 


Sex 


va * 
U € : > 
a 
* x 
i: 
* 


CHEMICALS FROM 


Dilute 


j 


D’you 


* 


Enquiries to: 


coat & 





Sulphuric ! ; 


“-- DETERGENT ‘Al / 
SOLUTIONS Saag 
ed 


call these lubricants?... 


You do, if you’re using ‘ORKOT’ bushes. Made in 
resin-bonded fabric they function equally well with 
conventional and unconventional lubricants. 

Greases, oils, soluble oils, water, acids and many 
loathsome chemical process liquors —even sludges — 
they are all lubricants to ‘ORKOT.’ 

If you have a lubrication problem, you should know 
more about ‘ORKOT.’ 


and don’t forget when you use ‘ORKOT’” you also get :- 
Lower coefficient of friction 
Reduced wear on bearing and shaft 
Lower Power Loss and Freedom from Corrosion 


... they're all lubricants to... 


ROE evasive 


UNITED COKE AND CHEMICALS COMPANY LIMITED 
(SALES DEPARTMENT 475) P.O. Box 136, Handsworth, Sheffield 13 
Telephone ; Woodhouse (Sheffield) 3211. 


Telegrams : ‘ Unichem’ Sheffield 
OBS 
Enter No. 385 on reply card 
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ROLL CLADDING for permanent protection 


The many advantages of the roll cladding have made it 
immediately acceptable in many industries: 








IN TEXTILES IN DYEING 


London Office: 39 Victoria Street, S.W.1. Tel: ABBey 2496 


in Stainless Steel, for Rolls, 
Shafts, Tubes & Drums 


Many corrosion problems in industry can now be overcome more 
efficiently and cheaply using Rosedowns roll cladding process in which 
a thin shell of corrosion-resistant material is applied to the 

external diameters of cylindrical bodies. 

Rosedowns supply complete clad rolls or alternatively, the process 

can be applied to customers’ own rolls, shafts etc. Work is accepted 
from 4 to 42 inches in diameter, in length up to 23 feet 6 inches, 
machined, ground and polished to precision limits. 


ROSE, DOWNS & THOMPSON LTD. 


Old Foundry, Hull, England. Tel: 29864 


MEMBER OF THE POWER-GAS GROUP 
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One of three PARSONS 60 MW turbo-generators 


and condensing plant at CE G8 


Tilbury Power Station 


Nobo) ohc-Tamaliclamen c-1e- lim talsiauar-| 
efficiency of a steam power plant 
a well designed and gocd 
performance condenser is 
necessary. Such large units are 
rol aero lULexste mm iammotolal-yiel-i¢-1o)(smaare laa) o)21a-) 
at Parsons Heaton Works 

A completed condenser with 

a cooling surface of 

46,000 square feet is seen in the 
Condenser Shop ready to be 


dismantled and sent to site. 


TURBO-GENERATORS 
£* TRANSFORMERS 


CONDENSING PLANT 
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C. A. PARSONS & CO. LTD. 
HEATON WORKS - NEWCASTLE UPON TYNE 6 








ny advantages of the roll cladding have made it 
tely acceptable in many industries 





IN TEXTILES IN DYEING 


London Office: 39 Victoria Street, S.W.1. Tel: ABBey 2496 


Yo) 1 HE ENGINE! 


in Stainless Steel, for Rolls, 
Shafts, Tubes & Drums 


Many corrosion problems in industry can now be overcome more 
efficiently and cheaply using Rosedowns roll cladding process in which 
a thin shell of corrosion-resistant material is applied to the 

external diameters of cylindrical bodies 

Rosedowns supply complete clad rolls or alternatively, the process 

can be applied to customers’ own rolls, shafts etc. Work is accepted 
trom 4 to 42 inches in diameter, in length up to 23 feet 6 inches, 
machined, ground and polished to precision limits 


ROSEDOWNs 


ROSE, DOWNS & THOMPSON LTD. 


Old Foundry, Hull, England. Tel: 29864 


MEMBER OF THE POWER-GAS GROUP 
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One of three PARSONS 60 MW turbo-generators 
and condensing plant at C.£.G.8 
Tilbury Power Station. 


To obtain high overall thermal 
efficiency of a steam power plant 
Mri mel-s-t1e lal lem Lae me Lelele| 
performance condenser is 
necessary. Such large units are 
produced in considerable numbers 
at Parsons Heaton Works. 

A completed condenser with 

a cooling surface of 

46,000 square feet is seen in the 
Condenser Shop ready to be 
dismantled and sent to site. 


TURBO-GENERATORS 
TRANSFORMERS 
CONDENSING PLANT 



















PARSONS 


C. A. PARSONS & CO. LTD. 


HEATON WORKS - NEWCASTLE UPON TYNE 6 











NEWBURY’ 
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Opperman Gears Limited, 


NEWBURY, 
iA 
OY Berkshire. 
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Savery Hydraulic pumps are consistently 
smooth and precise in operation at pressures up 


to 1,500 p.s.i. and running speeds as low as accurate control 


20 r.p.m. The Savery Annular Piston oil pump ae atttt: mente diet e 
is eapable of infinite variation between zero and 








maximum volume. This pump has proved 





extremely successful for hydraulic control trans- 






mission, pressure lubrication, oil burner feed 






supplies, accurate metering processes, etc. 






The whole range of Savery Pumps is British aN 


made throughout. Let us know your requirements; 





our technical experts will be happy to make J 






recommendations. 


“ty 


HYDRAULIC PUMPS 
THOMAS SAVERY PUMPS LTD., BRACEBRIDGE ST., BIRMINGHAM 6. ASTon 1316-7 
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Wy an: A : 3 In every Chesterfield tube there is a lot of experience that doesn’t show on the surface. Whether we are drawing 
a header for the boiler of a power station or turning out a miniature gas bottle to inflate a life-jacket, we make 
use of manufacturing techniques and individual skills that have taken anything up to 50 years to perfect. ‘There 






7 U Ee E 7 is no substitute for the experience that goes into chesterfield tubes. 
a 


THE CHESTERFIELD TUBE COMPANY LIMITED - CHESTERFIELD - ENGLAND: A ®™ COMPANY 
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Valve Actuation 
by Lockheed 
Hydraulics 


THESE ILLUSTRATIONS SHOW: 


| A 66” sluice valve actuated by two Lockheed hydraulic 
cylinders during assembly. 


2 A plug valve actuated by a Lockheed hydraulic semi- 

rotary slave giving 90° movement. Such an arrangement 
is equally suitable for butterfly valves. Torques up 
to 1,100,000 Ib./ins. 
A gate valve actuated by a Lockheed rotary hydraulic 
motor with a hollow shaft to accept either rising or 
non-rising spindle and to provide for over-riding 
manual control if required. 


These are only three examples of hydraulic actuation which we 
arrange to suit individual requirements. 


We specialize in the engineering and manufacture of 
complete hydraulic systems for valve actuation and these, 
for example, can be arranged for either centralized or 
local control, for automatic or sequence operation with 
automatic operation in emergency, with or without manual 
hydraulic stand-by control in the event of power failure, 
and with power supply direct from hydraulic pump 
or through a pump/accumulator system, according to 
requirements. 














SS 


REGD TRADE MARK 


INDUSTRIAL HYDRAULICS 


LOCKHEED PRECISION PRODUCTS LTD 
INDUSTRIAL HYDRAULICS DIVISION 


SHAW ROAD, SPEKE, LIVERPOOL 24. (Telephone: Hunts Cross 2/2! Telex 62394) 


ad 
ae 
= ONE OF THE AUTOMOTIVE PRODUCTS GROUP ’ 


THERE ARE ALSO INDUSTRIAL HYDRAULICS SALES ENGINEERS AT YOUR SERVICE AT 

Brock House, Langham Street, Tachbrook Road, 144 Sc. Vincent Street, 
London, W.!. Leamington Spa Glasgow, C.2. 
Lenghem 2527 Leamington 2700 Central 029! 


BRITISH 
Leaflet RC.1504/1 available on request : \ MADE 
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* ENGINEERS AND REPRESENTATIVES AVAILABLE 
FOR CONSULTATION AND ADVICE 


A WORLD-WIDE ORGANISATION 


A WORLD-RENOWNED PRODUCT 





Kio ROLLE 








A MEMBER OF THE NUCLEAR POWER PLANT COMPANY LIMITED 





A. REYROLLE & CO. LTD. HEBBURN COUNTY DURHAM ENGLAND 
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Valve Actuation 
by Lockheed 
Hydraulics 


THESE ILLUSTRATIONS SHOW: 


| A 66” sluice valve actuated by two Lockheed hydraulic 
cylinders during assembly. 


2 A plug valve actuated by a Lockheed hydraulic semi- 

rotary slave giving 90° movement. Such an arrangement 
is equally suitable for butterfly valves. Torques up 
to 1,100,000 Ib./ins. 
A gate valve actuated by a Lockheed rotary hydraulic 
motor with a hollow shaft to accept either rising or 
non-rising spindle and to provide for over-riding 
manual control if required. 


These are only three examples of hydraulic actuation which we 
arrange to suit individual requirements. 


We specialize in the engineering and manufacture of 
complete hydraulic systems for valve actuation and these, 
for example, can be arranged for either centralized or 
local control, for automatic or sequence operation with 
automatic operation in emergency, with or without manual 
hydraulic stand-by control in the event of power failure, 
and with power supply direct from hydraulic pump 
or through a pump/accumulator system, according to 
requirements. 














SS 


REGD TRADE MARK 


INDUSTRIAL EYDRAULICS 


LOCKHEED PRECISION PRODUCTS LTD 
INDUSTRIAL HYDRAULICS DIVISION 


SHAW ROAD, SPEKE, LIVERPOOL 24. (Telephone: Hunts Cross 2/2! Telex 62394) 


@ 
- 
¢— ONE OF THE AUTOMOTIVE PRODUCTS GROUP ° 


THERE ARE ALSO INDUSTRIAL HYDRAULICS SALES ENGINEERS AT YOUR SERVICE AT 

Brock House, Langham Street, Tachbrook Road, 144 Se. Vincent Street, 
London, W.!. Leamington Spa Glasgow, C.2. 
Langhem 2527 Leemington 2700 Central 029! 


BRITISH 
Leaflet RC.1504/1 available on request W.4b)> 
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* ENGINEERS AND REPRESENTATIVES AVAILABLE 
FOR CONSULTATION AND ADVICE 


A WORLD-WIDE ORGANISATION 


A WORLD-RENOWNED PRODUCT 





hEY ROLLE 








A MEMBER OF THE NUCLEAR POWER PLANT COMPANY LIMITED 


A. REYROLLE & CO. LTD. HEBBURN COUNTY DURHAM ENGLAND 
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STRAIGHT LINE MOTION 
OOUBLE TRAVEL 





Kfenten 


TOGGLE 





DUMPING OR TUMBLING 





rs) 


be 


INDEXING 





TURN OR OSCILLATE 


Opening and closing valves. Crane boom operation. 

apres and = doors. Pipe and tube bending. 
utomation and machine  Fatiguetest applications. 

tool uses including: “eet or wand on ty 

indexing, feeding, Materials handling and 
transferring, clamping, control of movement on 
locating, turning over. conveyors. 

Freight car tippling. 





1. Choice of mountings 
for fixing at any angle 
in any position. 


| |/ i g Effective sealing 
6 | hes means no oil leak 
a therefore positive 
control of shaft 
rotation. 








Working mechanism 
fully sealed from dirt. 


Keelavite/Rotac rotary actuators are 
manufactured in the United Kingdom 


under licence from the Corporation 


for ful details wrte to [r——_enderio KEELAVITE HYDRAULICS LTD 


ALLESLEY, COVENTRY TEL: MERIDEN 441 
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A Helical Pinion with Wobbler ends. i 


Teeth built up and machined to 
correct contours; wobbler ends 
built up and ground to standard 


, 
oH M the Queen 
Agricultural Engineers 


: 
j to peomenen 
i: 


HEAD OFFICE & WORKS: 
SOUTHALL, MIDDLESEX. 
Telephone: Southall 65/1 (5 lines) 


SCOTTISH OFFICE & WORKS: 


Telephone: Giffnock 1125-6 


WEST COUNTRY OFFICE & WORKS: 
TEIGNMOUTH, Devon. 
Telephone: Teignmouth | 325 
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A 25T (54” deep) Spur Wheel to 
work at varying centres, recon- 
ditioned by the Dilloway method. 
All teeth built up and machined to 
correct contours. 








P. W. DILLOWAY LTD. all types 


32 Burnfield Road, Giffnock, GLASGOW. and 
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Efficient 
Bunker Discharge 


































The problems of 
efficient discharge of 
material from large storage 
bunkers where external 
vibration is impractical is simply 
overcome by the installation of the new 
Sinex Internal Bunker Vibrator. The device 
comprises a Sinex rotary electric vibrator attached 
to a steel reed which hangs down into the bunker. The 
unit is suspended from a rolled steel joist and anti-vibration 
mountings protect the hopper structure itself. Maximum 
amplitude occurs at the tip of the reed or at the point where stoppage 
has built up, releases the material and ensures a smooth, free flow. Sinex 
Internal Bunker Vibrators are completely reliable, the power unit being 
readily accessible and causing no obstruction to the material inside the hopper. 


INTERNAL BUNKER VIBRATOR 





A new range of Sinex rotary 
electric vibrators has been designed 
to eliminate'disadvantages normally 
associated with this equipment. Avail- 
able in four sizes providing centri- 
fugal forces up to 300, 500, 1,960 
and 7,600 Ib. respectively. 





Send for relevant details and information sheet. 


SINEX ENGINEERING COMPANY LIMITED 
Central Way, North Feltham Trading Estate, Feltham, Middlesex 
Telephone: Feltham 5081 (5 lines) Telegraphic Address: Sinexvibro Feltham 

ASSOCIATED COMPANIES IN PARIS, BRUSSELS AND ZURICH 
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CALDER HALL ‘A’ UNDER CONSTRUCTION (By kind 
* permission of the Department of Atomic Energy) ix 


CALDER LOER 

' ; HALL: ’ 

LN ANN Tanc af Chaalwaryle | cipent® - a’ | 

60,000 Tons of SteelWworik Lo™?tsress pceweL | 
UNDER DIRECT CONTRACT WITH THE U.K.A.E.A. ALEX. FINDLAY & CO. LTD., | ee PEAY i 
MOTHERWELL, HAVE BEEN ENTRUSTED WITH THE SUPPLY, DELIVERY AND ERECTION | 


OF 60,000 TONS OF STRUCTURAL STEELWORK TO BUILD BRITAIN’'S NUCLEAR POWER PROJECTS. 





STRUCTURAL ENGINEERS 
MOTHERWELL * SCOTLAND 


Phone Motherwell 2301 (6 lines) 
< MEMBER OF THE NUCLEAR POWER PLANT CO. LIMITED 


hd tM : iM i oo ® 7 : £ ty fg a j ig tt) Lr 
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the Joy WNII2 stationary compressor 


Vibration does not distinguish the on and off duty periods of this compressor. 

| Only the subdued hum of industrious efficiency comes from this well-balanced 
mechanism. Disciplined by JOY design and manufacture, the 

WN-112 parades a number of impressive features which you may read about in 


publication AD/6—gladly sent on request. 


———, 









—arrR POWER 







7 Harley Street, London, W.1 
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The completion of yet another big Hitachi job was recently marked 
by the successful factory tests of a 137,500kW Francis Turbine. 
This is the first of a pair to be built, together with two 125,000 kVA 
generators for the Miboro Power Station. in Central Japan. 


This vertical-shaft Francis turbine is specified for a speed of 225 rpm, 
a maximum effective head of 200m and 76.6m?/sec water flow, 
making it one of the largest units of its kind in the world. Its runner 
has a maximum diameter of 3.7m and the main shaft a diameter of 
95cm. The spiral casing, which was constructed in 13 sections to 
facilitate transportation to the site, has an inlet diameter of 3.35m 
and an outer diameter of 11.2 m. 


_\aitochi.Ltd. 


Tonyo Japan 
Cable Address: "HITACHY’ TOKYO 
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Three Stage Condensate 


Extraction Pump. 


THE MIRRLEES WATSON COMPANY LTD 


45 Scotland Street, Glasgow, C.5 





VAUGHAN BROS: LTD 


E wWVUARKS : Weert eantALt.* STAPF ham 
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| Bright boys in this class... 


NMR IS Ss 7, —they know all the answers to packing problems. 


5 


They learned the easy way by “cribbing” from our com- 
prehensive 136-page treatise on the application of VIM 
Leather Packings for hydraulic, pneumatic and other 
mechanisms. In other words they learned by our experi- 
ence and our research. 


The first step in tackling packing problems is to send for 
your copy of this book. Our technical representative will 
be pleased to co-operate in advising you on the most 
suitable packings, among the 500 different sizes available, 
for your specific operations. 


VIM LEATHER PACKINGS 


LEATHER PACKINGS DIVISION 
7 Edgar h 

4 € Co Ltd. “te 
BIRMINGHAM 4 ENGLAND 


Works & depots at : Birmingham, Manchester, Liverpool, Southall (Middx.), Bristol, Glasgow 
Enter No. 521 on reply card 








Butterfields are always 
H Mlustrated on ri: 
at the call of Plant Engineers rat 


° . 18/8/Mo Stainless Steel, 

in producing 2ft. 3in. /D by 2ft. 34in. deep We also 
from 14 gauge material, dull . ‘ 

polished internally and fabricate in 


STAINLESS STEEL per MILD STEEL 


supports, lin. outlet branch ALUMINIUM 


and a 10-gauge cover, half of 
EQUIPMENT nee ap apne A ALUMINIUM 
f. | d : . i contents are agitated — BRONZE ALLOY 
or inaustria by means of two 3in. dia. Nivel 44a +7 


propeller type stirrers, 
4 driven at 1,440 r.p.m. 
Storage and Processing | thugs iin diameter 
shaft, by means of a th.p. 

flameproof motor, suitable 
for 400/440 volts, 3-phase, 50 cycles 
A.C. supply. The motor is 
supported from the side of the 
vessel by means of a fabricated 
Mild Steel Bracket. 











Illustrated on left: 
Stainless Steel Condenser 





We are equipped with Weld 
X-Ray plant, materials a4 tt fi fe | 
testing, metallurgical, ul er = 
chemical and micro- 
scopic examination 


laboratories for 
W. P. BUTTERFIELD BRANCHES : London. Tel. HOLborn 2455 (4lines) 
Birmingham. Tel. EAS 0871 and EAS 224! 


any required 
class of work LIMITED : Bristol. Tel. 27905. Liverpool. Tel. CE&Ntral 0849 
P.O. Box 38, Shipley, Yorks Glasgow. Tel. CENera! 7696 
Telephone 52244 (8 lines) | Dublin. Tel. 73475 and 79745 





on 


For ease of reference please mark all enquiries E/!. - 
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V-drives for 
Gas Turbines 
















H.M.S. Brave Bordever on trials 


The Brave class patrol boats built by Vosper Ltd 
are believed to be the fastest naval vessels in the 
world. 





They are powered by three Bristol-Siddeley Proteus 
marine gas turbines each of 3,500 h.p.; the published 
speed on trials is in excess of 50 knots. 


The high-speed V-drives associated with the Allen- 

Stoeckicht Reverse Reduction Gears, are fitted with 

precision spiral bevel gears with profile ground teeth, 

developed and manufactured by E.N.V. who also 
| supplied auxiliary drive gears for the Proteus units. 


_ _ E.N.V. precision spiral bevel gears 
r for marine propulsion drives 





FOR GEARS 












Tel: LADbroke 3622 


AP irs 
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E.N.V. ENGINEERING CO. LTD., HYTHE ROAD, WILLESDEN, LONDON, N.W.10. 
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-let E.P.E. solve them 
for you quickly 


In these days of AC it is not 
always easy to get DC motors 
and generators quickly and at a 


- 
> 








. DC motors and generators, of 

Eany enclosure, at competitive 

x. rices, on short delivery. EPE 
“are always happy to help solve 
DC problems, too. 


. Asi 4 of | 
of grease go ee 
pear There's = : EP EE 
, 7 
pone for the speedy — | 3 


dirt, grimes ali 
oil eee ELECTRICAL POWER 
Ps; ‘ ENGINEERING CO. (B’ham) LTD. 
f Bromford Lane, Birmingham & 
"Phone: STEchford 2261 

"Grams: Torque 'Phone Birmingham 

Londen Office: 421, Grand Buildings, Trafel 
' Squere, W.C.2. "Phone: WHhtehell $643 ond 7963 
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WRITE FOR DATA SHEETS TO DEPT. A.7. 


ANDERTON 
SPRINGS LTD., 
BINGLEY 


Tel.: 2388. 2351 & 2226 
Grams: CIRCLIPS, BINGLEY 


LONDON OFFICE: 
SICILIAN HOUSE, W.C.! 


THE WORLD’S | ™ Tel: Holborn S151 


FINEST 
| CIRCLIPS 


A.1.D., A.R.B., LF.V. approved 


DEGREASANT SIT 


EVERYTHING FOR THE 
Supplied ready for use in 5, 10 PATTERN SHOP 


and 40/45-gallon —— or 
to-d f a free sample a ; 
en. for yourself the effective- FILLETS LETTERS 
“POLYFIL” AND 


£, by » 
Monufoctured by : STYLES 


B E N N E T T (H Y DE) LTD MALL IRON LEATHER FILLET 


YON MILLS, HYDE, CHESHIRE OWEL PLATES 
Sagano 7 0a Teter J.W.£0.J.PHILLIPS LTD. 
| METAL PATTERNS POMEROY ST. NEW CROSS. LONDON SE14 
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Exhaust noises from both stationary and 
mobile engines are effectively controlled by 
the Vokes N.C. range of silencers. Their 
low back pressure places no demands on 
engine power and lengthens the intervals 
between system clean outs. 

The silencers are of all-steel welded con- 
struction ; drain cocks are provided in each 
chamber and inspection doors allow easy 
access for cleaning. In addition to the 
standard exhaust silencers, spark arrestor 
types are available. Splitter absorption 
silencers for suppressing the constant whine 
associated with turbo-blowers or high speed 
fans can also be supplied. Please write for 
fully descriptive leaflets. 


Vokes Silencers — Brief Technical Data 
N.C.2. Exhaust Silencer—in sizes from 44” 
to 208” overall length. 
N.C.3. Exhaust Silencer (as N.C.2 but with 
side entry)—in sizes from 44” to 220”. 
N.C.4. Spark Arrestor Silencer—in sizes 
from §0}” to 266}. 
N.C.s5. Spark Arrestor Silencer (as N.C.4 
but with side entry)—in sizes from 50}” to 
277%". 
The pressure drop across the N.C. 2 & 3 
is approximately 3} Velocity Heads, and 
across the N.C. 4 & 5, 44 Velocity Heads, 
based on the mean velocity in the inlet 


pipe. 
N.C.S.P.3 Splitter Absorption Silencer — 
in sizes from 60” to 114”. Available with 
rectangular or circular flange connections. 
Standard models are capable of accommo- 
dating temperatures up to 1000 'F. 


a Bee. + 


oe 
el 


NOISE EFFECTIVELY 
CONTROLLED BY VOKES 
N.C. EXHAUST SILENCERS 


Vokes N.C. exhaust silencers are the 
practical result of comprehensive research 
which Vokes technicians have carried out 
in their acoustics laboratory. The silencers 
make use of the detuning method of noise 
control, using a special form of double 
expansion chamber with long internal 
connecting tubes. These are so arranged 
that pass frequencies or regions of low 
attenuation due to halfwave resonance of 
the chambers are eliminated, thus maintain- 
ing a broad attenuation band. The tube ends 
are slotted to discourage pipe resonances. 
Vokes N.C. silencers are widely used in 
factories, ships, power houses, locomotives 
and large commercial vehicles. 


Ce 
4 e sr % 4 . Lhe 
rac peer 


VOKES LIMITED 


HENLEY PARK SURREY 


GUILDFORD 


Telex: 13-535 Vokesacess, Gfd. Represented throughout the world. 


Telephone: Guildford 62861 (6 lines) Telegrams: Vokesacess, Guildford, Telex. 


V5i7 
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Good water, for industrial processes and product manufacture, is priceless. 

Yet it costs so little when supplied by the Accelator, the water treatment system made by 
Paterson. For the Accelator gives an unfailing supply of soft, clear, colourless water 

with supreme economy of operation. Besides such economical operation, the Accelator has 
these other money-saving features: small tank area - shallow tank construction 

low-cost installation . automatic operation - reduced retention time. All of them make 

the cost of Accelator good water something you should know more about: 

as indeed you can by writing for details. 


Ia 





: Accelator ... soft, clear water 


THE PATERSON ENGINEERING CO. LTD., 129 KINGSWAY, LONDON, W.C.2. 
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ANGYES LIMITED 


HYDRAULIC DIVISION 
SMETHWICK - BIRMINGHAM - Phone: SME. 1/8! 
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RAILWAY WAGES 

In the autumn of 1958, the British Transport Com- 
mission appointed an independent three-man committee 
to make a full and detailed examination of the railway 
wage and,salary structure. The committee, of which 
Mr. C. W. Guillebaud is the chairman, has now been 
engaged in its task for sixteen months or so but its 
report is not likely to be presented to the Commission 
until some time in April. The appointment of the 
committee followed the last railway pay award, which 
became effective on June 30, 1958, and which was virtu- 
ally a 3 per cent increase on existing rates. That award 
came after many months of negotiation and its acceptance 
implied the railway unions’ support of various measures 
designed to strengthen the British Transport Commis- 
sion’s finances. Since then, two of the railway unions 
have made no further wage claim, the inference being 
that they are willing to await the Guillebaud committee's 
report. But the third railway union, the National 
Union of Railwaymen, has for some months been press- 
ing a claim for a substantial increase in the wages 
of its members. In the stages of negotiation through 
which the claim has so far passed, it has been rejected 
by the British Transport Commission. This has led to 
a threat by some N.U.R. branches in the London district 
to stage a one-day strike on February 1, an action which 
is not supported at the union’s headquarters. Last week, 
the British Transport Commission, without making any 
mention of this threatened one-day stoppage in the 
London area, announced that, subject to the nature of 
the forthcoming report, it would be prepared, immedi- 
ately the report was received, “to discuss with the 
unions what interim action could justifiably be taken. 
Furthermore, the Commission promised to back-date 
any such “interim action” to January 11. It would 
seem, however, that those N.U.R. branches which have 
already voiced their impatience are not deeply impressed 
by the Commission’s statement. Nor, evidently, is 
the N.U.R. executive, for we learn, as we go to 
press, that it has decided to ask the Commission for 
an immediate interim pay rise. On top of this, the 
three railway unions have presented claims for a 
shorter working week. The National Union of Railway- 
men and the Associated Society of Locomotive Engineers 
and Firemen are asking for a forty-hour week and the 
Transport Salaried Staffs Association wants a thirty-eight- 
hour week instead of the forty-two hours at present 
worked by its members. The British Transport Com- 
mission estimates that it would cost £30,000,000 a year 
to meet these claims in full. e 

The labour problems which trouble British Railways at 
the moment aremany. Railway wages are undeniably low 
in comparison with those paid in several other industries 
and there does not appear to be much incentive to attract 
men of the right calibre to a transport service which, for 
one reason or another, has fallen below the high standard 
of former days. Indeed, ominously, there appears to 


be some evidence that skilled men, even after years of 
railway service, are being attracted away from railways 
into other industries. In the view of much of the public 
which they exist to serve, therefore, British Railways 
seem to be floundering in a slough of despond from 
which they are not very likely to emerge satisfactorily 
until the modernisation plan is nearer completion. The 
extensive engineering works called for by that plan are 
making good progress and by the middle ’sixties British 
Railways confidently expect to be in first-class condition 
to provide speedy and really efficient freight and pas- 
senger services. But the mid-sixties seem to railway 
employees and to the public far off; and while the 
work of modernisation continues, the difficulties of 
efficient and economic operation are not likely to dimin- 
ish. Nor are they likely to be diminished if there is 
a drift of skilled men away from railway service. 
This interim period between the old and the advent 
of the new British Railways is one, therefore, in which 
the financial pressure must be expected to be most acute. 
During this period the railways are not likely to “ break 
even” financially, let alone show a surplus. Thus, 
there may well be a case to be made for some form of 
national assistance! A convenient and helpful method 
might be for the Government to take responsibility for 
deficits already incurred and to be incurred by British 
Railways until the modernisation plan is complete. 
The excuse for adopting such a policy would be that 
modernisation was held back by the unwillingness of 
post-war governments to permit the expenditure of so 
much capital. The price paid for the delay is incurred 
in deficits now. Such a course might not receive very 
cordial approval if only because it smacks of subsidy 
which nobody, not even British Railways, would really 
welcome. But, obviously, some fresh attempt needs to 
be made now to strengthen the railways fipancially 
during their time of re-creation so that wage negotiations 
are not bogged down by financial stringency and skilled 
employees lost to the service. In seeking eventual 
financial solvency many matters are, of course, involved 
besides the improvement of rolling stock, signalling 
and other technical things included in the modernisation 
plan. The speedier abandonment of unremunerative 
branch lines, for example, and a more ruthless deter- 
mination to be rid of unprofitable transactions of any 
kind seem to be called for. The business of re-creating 
British Railways may yet demand more ruthless 
action on the part of the British Transport Com- 
mission and all its staff than has so far been 
evident. In its last annual report, the Commission 
pointed out that “if public transport is to provide 
still higher standards of convenience and efficiency 
for its users, the morale and keenness of the staff 
must be correspondingly high ; good internal relations 
must march with the modernisation of the equipment 
they use.” The closest co-operation between the Com- 
mission and all grades of its railway staff is now, more 
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than ever before, positively essential to the survival of 
British Railways. But it does not seem to us that it 
can be achieved under existing conditions of financial 
stringency. 


FIRE PROTECTION FOR STRUCTURAL STEEL 


The traditional way of protecting structural steel 
building frames from the possibility of immediate damage 
by fire, is to encase the steel members in concrete. The 
concrete must often be 2in thick and reinforced. This 
expensive, messy and time-consuming process of encasing 
the steel has been like a sore thumb to designers for 
years. Some improvement was made by recent changes 
in the British Standards for design—which allowed, 
amongst other things, composite action in columns, i.e. 
the concrete around the column was given a structural 
function as well as a protective one. But the deadweight 
of the fire protection of beams remained. The system 
described on page 143 of this issue, which utilises a 
lightweight plaster made of gypsum and vermiculite, is a 
promising alternative, and it seems that this approach to 
the fire protection of structural steel (a somewhat similar 
method was described only last week in this journal on 
page 103, and doubtless other variants are possible) will 
supersede the concrete casing. 

The direct saving in cost offered by the lightweight 
vermiculite/gypsum casing is worth while. According 
to Mr. Mackay (whose paper on this subject was 
discussed yesterday at the “ Structurals”’), evaluation 
of a typical ten-storey building design showed a combined 
saving of about 8 per cent on the cost of the structural 
frame and foundation together, when the new system of 
fire protection replaced the usual concrete casing. The 
biggest saving was, in fact, in the foundation, due to the 
reduction in weight. This comparison was based on 
B.S. 449 : 1948 ; using the 1958 standard and retaining 
concrete around the columns but, of course, with provi- 
sion for composite action in the design, a saving of 15 per 
cent was estimated. These figures were carefully worked 
out, to give an accurate comparison in every way. 

The most striking result is clearly that by this change, 
Structural steel is restored to a fully competitive position 
with reinforced concrete for building frames. Over the 
last few years it has been generally accepted that r.c. 
frames are 15 to 20 per cent cheaper than structural steel. 
The changes in B.S.S. 449 and the introduction of 
“* Universal ”’ sections have helped to restore the balance. 
Now, apart from the direct saving, estimated at 15 per 
cent in ohe typical case, as we have just quoted, there are 
other advantages, outlined by Mr. Mackay as follows : 
“ The cost is accounted for, not only by the labour and 
materials which go into the casings ; it is also due to the 
contract time consumed in the process of forming them. 
It is not uncommon for three or four storeys in a modern 
tall building to be neutralised for any other trade owing 
to the presence of props or the erection or striking of 
formwork from the sides and soffits of beam casings. 
The introduction of vermiculite/gypsum plaster on metal 
lathing leads to a fundamental change in the building 
programme. The task of forming fire protection is 
transferred from the carpenter, the steel fixer and the 
concreter, working in the open, to the plasterer working 
inside a weathertight building. If the process of forming 
thousands of lineal feet of concrete beam casing can be 
eliminated, the interval between completing the steel- 
work and asphalting the roof can be substantially reduced ; 
and for the same reason the other trades can all follow 
up more promptly. It is true that a substantial amount 
of metal lathing has to be fixed as a base for the plaster 
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but the increase in the amount of actual plastering work 
is very small indeed. The analysis of cost described did 
not attempt to evaluate these factors, although they 
must reflect to the credit of lightweight fire protection.” 
It will be interesting to see what new developments 
emerge to reduce the cost of multi-storey frames, in 
either material, still further. We have commented in the 
past on the illogicality of the concrete encasement, but 
then the r.c. frame was not a serious competitor until 
recent years. There was nothing to challenge the steel 
structure for multi-storey buildings and it needed the spur 
of competition to bring about technical improvement. 
Other improvements are still feasible to reduce the cost 
of steel-framed buildings even more—for instance, the 
introduction of a composite steel floor slab and, doubtless, 
the r.c. frame has not reached finality. If no decisive 
cost advantage is gained by either material, we may 
expect to see some such measures introduced. It is 
clearly the competition between them which is proving 
of broad benefit. 


COAL PROSPECTS 


Just after our last issue had gone to press, Sir James 
Bowman, chairman of the National Coal Board, made 
his customary statement about the activities of the coal 
industry over the past twelve months and its prospects 
for the current year. Most of the figures included in the 
statement are well known. Briefly, they are that in 1959 
this country’s coal output amounted to 206,000,000 tons 
(9,000,000 tons less than in 1958), home consumption 
was 190,500,000 tons (12,000,000 tons less than in 1958) 
and export and overseas bunker requirements were 
4,300,000 tons. This state of affairs inevitably meant 
further additions to the undistributed coal stocks which, 
by the end of the year, totalled 36,000,000 tons. By 
putting so much coal to stock, however, the Board 
claims that it has been able to meet the first shock of the 
fall in demand, though it has been an expensive exercise. 
The last time the coal industry suffered a fall in the 
demand for its products, similar to that which it is now 
experiencing, was between 1929 and 1932. At the end 
of that period, 350,000 miners were unemployed and 
most of those who remained in the industry were working 
short time. The more recent problem created by the 
declining demand over the last two or three years has 
been tackled differently. Since the end of 1957, the coal- 
mining labour force has been reduced by 70,000, mainly 
by allowing normal wastage to outrun recruitment, with 
the result that by the end of last year only 1300 men 
under the age of sixty-five were still unplaced in other 
jobs. 

But although the Coal Board has succeeded in reducing 
its manpower without causing extreme hardship to the 
mining community, there are other problems which it 
must endeavour to solve satisfactorily. Industrial pro- 
duction is rising again and, despite fierce competition 
from oil, coal requirements in the coming months may 
reasonably be expected to be higher than in the last 
two years or so. But how much higher, it is difficult 
to forecast. In the present year, the Board reckons that 
home consumption may reach 196,000,000 tons, which is 
about 6,000,000 tons more than in 1959. That con- 
sumption estimate, however, is below last year’s produc- 
tion figure. The Board, therefore, intends to reduce 
output by a further cut of 4,000,000 tons in opencast 
production and by the closing of about forty-six collieries, 
most of which are reaching the end of their workable 
reserves. The reduction in this year’s output caused by 
these closures and the full effect of the pit closures carried 
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out in 1959 is assessed at between 4,000,000 and 5,000,000 
tons. By these steps, it is hoped to bring output into line 
with current demand and there is the underlying hope 
that the demand may strengthen sufficiently for a start 
to be made on the running down of the undistributed 
stocks. Most of the stock consists of untreated small 
coal for which, the Board claims, there is a large and 
growing demand. 

In his statement last week, Sir James Bowman made 
no attempt to gloss over the difficulties which the coal 
industry is striving to overcome. Although the accounts 
for 1959 are not yet available, it is known that a deficit 
was incurred wholly because of the costs and provisions 
of coal stocking. The Board’s total capital expenditure 
last year was of the order of £108,000,000 and there 
were in progress no less than 146 schemes for new 
collieries and drift mines or for the reconstruction of 
existing collieries. Perhaps the most heartening part of 
Sir James Bowman’s statement was that dealing with 
the industry’s improving efficiency. In 1959, output per 
manshift was 6 per cent higher at the face and 5-3 per 
cent overall than in the preceding year and was, in 
fact, the biggest increase recorded for over thirty years. 
Consequently, production costs last year were about 
ls. 9d. a ton lower than in 1958, although as Sir James 
said, “the burden of overheads was higher because of 
reduced outputs.” Sir James recognises that, com- 
pared with its rivals, coal is an old industry but it is 
not at all unreasonable to add that the progress in effi- 
ciency achieved in 1959 is practical evidence of its “ vigour 
and vitality.” That vigour may well be rewarded for 
the coming months may reveal after all that the demand 
for coal is rising rather more quickly than is at present 
envisaged. 


COST OF SPACE RESEARCH 


Elsewhere in this issue we reproduce part of a lecture 
delivered about a fortnight ago to the Wolverhampton 
and District Engineering Society by Mr. E. G. D. Andrews, 
chief designer, rocket division, Bristol Siddeley Engines. 
Mr. Andrews criticises the Advisory Council on Scientific 
Policy for its attitude to space research. So did we in a 
leading article published in our issue of December 25. 
For ourselves, we felt forced at that time to accept the 
Council’s conclusion that, operating alone, this country 
could not find the financial means to make any notable 
contribution to the rocket building side of space research. 
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We therefore suggested that if the recent agreement 
with the Aniericans to place British satellites in orbit 
through the use of American rockets could not be 
extended to permit British rocket engineers to participate 
in the design of suitable rockets, then Britain should 
seek to collaborate with Western European countries in 
that field. We still think there would be value in such 
collaboration. But Mr. Andrews feels that it should 
be possible for Britain to go it alone if that collaboration 
cannot be arranged. For he thinks the Council’s recom- 
mendations were “highly contentious.” He quotes 
the Council’s finding—now, we suppose, handed down to 
the recently-formed British National Committee on 
Space Research—that “‘ the cost of venturing into space 
with lunar, planetary, or solar probes would be too great 
for our resources and, because we do not think that the 
scientific and technological return to be expected is 
likely to be commensurate with the cost, we have not 
recommended any British participation in these acti- 
vities at the present time, nor in the attempt to launch 
human beings into space.” First, Mr. Andrews con- 
tends, the Council, after reaching a conclusion that the 
results of a design study are needed before a decision can 
be reached, proceeds to condemn out of hand and without 
benefit of the design study any more ambitious programme 
than the very modest one it suggests. Secondly, he 
thinks the Council greatly over-estimates the cost, presum- 
ably by assuming that it must be of the same order as 
that of the programmes in which the Russians and the 
Americans are indulging. By contrast Mr. Andrews 
reaches the conclusion that a space research programme 
based on the development of a “ Blue Streak-Black 
Knight ” combination, capable of putting a 1000 Ib pay- 
load into orbit at a distance of 300 miles, or of launching 
lunar, planetary, or solar probes of 50 lb to 100 Ib pay- 
loads, would cost only about £1,000,000 in the’ first year, 
rising each year by about £1,000,000 and eventually 
levelling off at £5,000,000 to £6,000,000 a year. 
If it kept British rocket engineers in the forefront of design 
and research in the rocket engineering field that sounds 
to us a modest enough expenditure. Of course some 
critics are sure to claim that at such a low cost Britain 
would merely be able to follow where the Russians 
and the Americans had already led. But as long as so 
very much secrecy is maintained in the rocket engineer- 
ing field no one can feel sure upon that point ; and for 
our part we have a lot of faith in the abilities of British 
engineers to make substantial contributions to new 
knowledge of and practical design of rockets. 





** INSTITUTION OF NAVAL ARCHITECTS ” 

“This institution has been in course of formation for several 
months past, during which period it has obtained the support of 
many eminent persons... The managing council of the institution 
consists exclusively of professional gentlemen, and comprises the 
master shipwrights of all her Majesty's dockyards and several of 
their assistants. With the council are connected Mr. Joseph Mauds- 
lay, Mr. J. Macgregor of the Temple, Sir W. Armstrong, Captain 
E. P. Halstead, R.N., and Captains Sullivan and Walker, of the 
Board of Trade. Mr. E. J. Reed has been elected secretary. 

“The objects of the Institution of Naval Architects are wholly 
comprised under three heads :—First, the bringing together of those 
results of experience which so many shipbuilders, marine engineers, 
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naval officers, yachtsmen, and others are acquiring quite indepen- 
dently of each other in various parts of the country, and which, 
though almost valueless while unconnected, will doubtless tend 
much to improve our navies when brought together in the printed 
transactions of the institution. Secondly, the carrying out by 
the collective agency of the institution of such experimental and 
other inquiries as may be essential to the promotion of 
the science and art of shipbuilding, but are of too great magni- 
tude for private persons to undertake individually. Thirdly, the 
examination of new inventions, and the investigation of those 
professional questions which often arise and are undecided 
because no public body to which professional reference can 
be made now exists.” 











Recent Mechanical Engineering 
Development in Automatic Control 


( Contributed ) 


SYMPOSIUM on Mechanical Engineer- 

ing Developments in Automatic Control 
was held at the Institution of Mechanical 
Engineers from January 5 to 7, 1960. 
Thirteen years have now passed since the 
Institution of Electrical Engineers organised 
a conference in 1947, which practically 
introduced servomechanism technology to 
the uninitiated. Since then there has been 
the Cranfield conference of 1951, and the 
** Mechanicals’”’ conference on hydraulic 
servos in 1953. Subsequently, the scope of 
automatic control has become so vast that 
the decision to limit the scope of the recent 
Symposium to the field of mechanical 
engineering was no doubt the only way of 
saving the participants from severe mental 
indigestion. 

If the Symposium has not shed any blind- 
ing light on our problems, the fault is neither 
with the organisers nor with the authors of 
the papers. The simple truth is that both 
ihe basic principles and the essential com- 
ponents of auto-control systems are by now 
well established, and little that is exciting 
can be said on either at the present stage. — 

Perhaps the one fundamental new topic is 
that of “ adaptive’ controls, and this was 
mentioned in Dr. Hrones’s James Clayton 
Lecture. An interesting new kind of com- 
ponent (new, that is, in the present context) 
was described by Mr. Scher of M.LT. 
(more of this later). Much valuable detailed 


work and experience accumulated at the 


Royal Aircraft Establishment and _ the 
Admiralty has been made public as a result 
of this Symposium. For the rest, we have 
been given extensions of knowledge into 
several detailed but by no means important 
topics, and examples of elegant if not 
revolutionary (and who wants a revolution 
when all is going well 7) solutions to applica- 
tion probiems. 

For all this, we must be grateful to the 
Institution, to the Symposium Organising 
Committee, and to its chairman, and moving 
spirit, Mr. H. G. Conway. 

The Symposium was attended by some 
700 delegates, and was opened by the 
delivery of the James Ciayton Lecture, “* On 
Automatic Control,” given by Dr. Hrones, 
Vice-President of the Case Institute of 
Technology. Besides this, the Symposium 
included five papers by American authors, 
including three from the Massachusetts 
Institute of Technology. The M.LT. dele- 
gation included Dr. S. Y. Lee, who has 
been responsible for some of the more 
notable advances in the understanding and 
development of hydraulic servo devices, 
and who took part in the discussion. The 
remaining contribution from overseas was 
the paper by M. Bézier of Renault. 


James CLAYTON LECTURE 

The bulk of Dr. Hrones’s lecture con- 
sisted in a review of the basic theory of 
. automatic control, including its historical 
origins. There was a brief discussion of one 
recent development, namely,“ adaptive’ con- 
trols, which are being developed for aircraft 
and missile auto-pilots, but obviously have 
potentialities far beyond this field. To be 
effective over an appreciable speed range, 
an auto-pilot must vary its “gain” (say 
the elevator angle applied per degree change 
of aircraft pitch attitude) as the aircraft 


speed changes, since otherwise its action 
would be too weak at low speeds and too 
strong (leading to instability) at high speeds. 
Present auto-pilots do this in response to 
speed-sensitive devices. By contrast, adap- 
tive auto-pilots make no use of data directly 
relating to the environment, and function by 
applying test inputs to the aircraft and to a 
““model”’ (usually an_ electrical circuit) 
which has the desired response, which is 
fixed. Responses of aircraft and model are 
compared, and the gain is adjusted accord- 
ing to their difference. Parameters other 
than direct gain may also be involved. Dr. 
Hrones concluded with some remarks on 
the educational problems being posed by 
the advent of automatic control on a large 
scale, and the efforts now being made to 
break down the barriers between the tradi- 
tional categories of engineering. 
AUTOMATION IN MANUFACTURE 

Of the seventeen papers presented, all but 
two related more or less directly to servo 
problems. One of these two was the already- 
mentioned paper by M. Bézier, who des- 
cribed automation processes in the manu- 
facture of the “*‘ Dauphine” motor -car. 
The account was impressive, even though 
the techniques are familiar to those acquainted 
with transfer lines in the motor industry, 
and some interesting statistics on the achieve- 
ments of automation were included. An 
interesting sidelight is that “*...the hourly 
cost of depreciation (of the machines) is well 
above the direct labour cost of the operators. 
The economy that can be effected by the 
reduction in the cost of the machines... is 
greater than would be expected from the 
reduction in the cost of direct labour...” 
Thus do we go full circle, and labour 
becomes (relatively) cheap again. M. Bézier’s 
paper was followed by an excellent film 
illustrating manufacture of ‘* Dauphine” 
cylinder blocks. 

In the discussion, M. Bézier neatly des- 
cribed the transfer line as “ the materialisa- 
tion of the process chart,” and thus by its 
very nature unsuitable for manufacture of 
anything but very large quantities—it was 
far too inflexible. He was also doubtful 
about the economics of tape-controlled 
machines for anything but prototype work. 

Of a similar nature was the paper by Mr. 
Stuchbery, of the Metal Box Company, on 
the manufacture of food cans. This, too, 
was a lucid account, with some interesting 
economic facts, and was followed by a film. 
To most of the engineers present, it must 
have appeared as an interesting glimpse into 
an unfamiliar world, rather than a contribu- 
tion to their directly usable knowledge. 


HYDRAULIC AND PNEUMATIC SERVOS 

No less than eight of the remaining papers 
were directly concerned with problems aris- 
ing from, or devices used in, hydraulic (or 
in one instance, pneumatic) servos, while 
hydraulic servo devices played some part in 
four further papers. Two papers dealt with 
a fundamental subject, namely, flow through 
servo valve orifices. One of these, by 
Professor Shearer of M.1I.T., was a summary 
of available knowledge, including some 
material from Russia, and results of recent 
work in the U.S.A. The general impression 
was that much still remains to be learnt. 
The paper by Professor MacLellan, Mr. 
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Mitchell and Dr. Turnbull, described research 
which these workers had carried out at 
Cambridge on flow phenomena in valves, 
including some of the effects of the con- 
figurations of the chambers into which the 
flow was directed. The most important 
finding is that there are two basic flow 
patterns, in which respectively the flow does 
or does not become attached to one of the 
walls of the outlet chamber. (Professor 
Shearer’s paper mentioned a similar pheno- 
menon in nozzle valves.) The type of flow 
depends on valve opening and other para- 
meters, and under some conditions both 
types are stable, which could in principle 
lead to difficulties, since different discharge 
coefficients apply to the two cases. The 
paper also mentioned a method developed by 
the authors for reducing Bernoulli forces in 
valves, which is certainly much cheaper 
than any other proposed so far. As pointed 
out by Dr. Williams, however, this method 
does not reduce the initial force-displacement 
gradient, which is a cause of servo instability 
in some cases. 

In the discussion, the point was made that 

most of the fundamental research work was 
applicable to annular or rectangular orifices, 
whereas round orifices were used in a large 
proportion of hydraulic servo valves. A 
member of the British Hydromechanics 
Research Association stated that its work 
has shown that flow is turbulent at pressure 
drops greater than 21b per square inch, 
with a possible implication apparently that 
the danger of bi-stable flow patterns could 
be discounted. 
_ Judging by the discussion, particular 
interest was aroused by the paper by Mr. 
Eynon, who described work done on 
hydraulic servos at the Royal Aircraft 
Establishment, and thus made publicly 
available the fruits of many years’ work in 
developing practical electro-hydraulic servo 
valves. Mr. Eynon described the reduction 
of valve stiction forces by reducing land 
areas, and the reduction of Bernoulli forces 
by using the basic techniques developed at 
the M.1.T., but in somewhat simplified form, 
and included extensive data on valve shapes 
required to achieve desired force levels. 
Manufacturing techniques were also dis- 
cussed in some detail. Mr. Eynon also dis- 
cussed the matching of the torque motor 
to the valve, and the effect of Bernoulli 
forces on servo performance. Generally, 
this is to reduce the sensitivity of flow to 
load, which leads to instability if the load is 
predominantly inertial, but which in other 
cases may be used to good effect. A two- 
Stage servo valve developed at the R.A.E. 
was also described, although Mr. Eynon 
thought that single-stage servos were feasible 
up to 30 h.p. On this point, Dr. Lee of 
M.1.T. commented that he had reached the 
conclusion that 3 h.p to. 4h.p. was a desirable 
upper limit, but that single-stage operation at 
higher powers should be worth while in 
“one shot” missile systems, where economy 
in fluid was a major consideration. Mr. 
Eynon also discussed problems in the use of 
compressed gas servo-actuators. 

There was much discussion on production 
difficulties in the manufacture of servo 
valves. Mr. Eynon mentioned that valves 
with clearances down to 0-00005in were 
now being used, but that he regarded 
0-0001in to 0-0002in as the minimum which 
was safe from the point of view of silting 
up, and he thought that this figure was 
relatively easy to meet. Mr. Conway 
thought that production problems were 
such that it was difficult to make servo valves 
for less than £50, but Dr. Lee said that 
figures of 50 dollars were now being achieved 
in the U.S.A. 
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Dr. Williams, of Hendon Technical Col- 
lege, presented a paper on the effect of oil 
momentum forces on hydraulic servos. 
This may be the first, or one of the first, 
publications on this subject, but the pheno- 
mena concerned were not unknown to 
workers in the hydraulic servo field. Ber- 
noulli forces acting on a servo valve vary 
with flow for a given valve opening ; the 
higher the load the less the flow, and hence 
the less the Bernoulli force. If the valve is 
driven by a torque motor of finite stiffness, 
increase in load results in increase in valve 
opening, and hence in reduced (and possibly 
even negative) sensitivity of flow to load. 
If the load is predominantly inertial, this 
leads to servo instability. 

Mr. Glaze, of H. M. Hobson, presented a 
paper on the use of analogue techniques in 
the analysis of hydraulic jack servos. Factors 
considered are load inertia, elasticity and 
damping between jack and load (“ outside 
the loop ’’), and elasticity and damping at 
jack attachment. Solid friction at the jack 
is taken into account, and it is in this respect 
that Mr. Glaze had to offer a really interest- 
ing finding (which some of us had suspected 
but never established before), namely that jack 
friction can account for the fact that simple 
jack servos are stable in spite of contrary 
predictions based on a simplified analysis 
in which friction is left out of account. 
Transient pressures well above the supply 
pressure were measured (or rather com- 
puted) under certain conditions, as predicted 
by some previous workers. 

The last, and in many ways the most 
interesting, of what might be termed the 
** basic ’’ papers was one by Mr. Scher, of 
M.1.T. The title is “‘ Development of a 
Gas-operated Reaction-jet Servo-motor,” 
which, as the author points out in his intro- 
duction, is a special adaptation of Hero’s 
turbine. It consists of a pair of radial 
arms on a rotating shaft, which is fed with 
high-pressure gas which escapes from one 
circumferentially directed nozzle at the end 
of each arm. Astonishing power to weight 
ratios can be achieved, and a further attrac- 
tion is the possibility of operation at high 
temperatures, if bearing problems can be 
solved. A complete theoretical analysis is 
presented, though certain data are very 
imperfectly known, particularly those relat- 
ing to windage losses. Experimental results 
show outputs well below the predicted values, 
though still very well worth while. However, 
it is early days. 

ELECTRO-HYDRAULIC SERVOS 


Mr. Garnjost, of Moog Servocontrols, 
presented a paper which described the 
design of an electro-hydraulic servo-actuator 
in which, in order to save complication and 
wiring, feedback was obtained by convert- 
ing actuator movement to force through a 
spring, and applying the spring load to the 
torque motor driving the valve. Pressure 
feedback was required to stabilise the servo, 
but this had to be a transient feedback to 
prevent an increase in the low-frequency 
output compliance of the servo. The 
transient feedback is achieved by a hydraulic 
resistance-capacity network, which is des- 
cribed in detail. Square law orifices are 
used, and an attempt to make the character- 
istics linear is described, though this was 
finally rejected, since stability at low ampli- 
tudes was found to be adequately ensured by 
jack friction. The paper is an excellent 
example of an unpretentious exposition of 
problems encountered in a practical design 
exercise. 

Messrs. Sung and Watanabe of Bendix 
presented the analysis of an electro-hydraulic 
servo system with various elasticities and 








masses, and other sources of lag, taken into 
account. The analysis is linearised, with 
the help of “‘ describing function ” technique 
to deal with non-linear effects, and the overall 
system was studied on a computer. Some 
experimental response measurements are 
also presented. Some discussion is devoted 
to the use of high-speed hydraulic motors 
instead of jacks ; this can be beneficial in 
that it results in decoupling the elasticity pre- 
sent outside the loop, i.e. between the jack and 
load, due to the relatively high effective inertia 
of the motors and the high stiffness of the oil 
volume, as compared with jacks. 

Mr. Sung made an intriguing reference to 
methods of reducing oil elasticity in jacks. 
This was explained during the discussion 
by Dr. Royle of Manchester University, who 
had been engaged on this work, and who 
described two solutions, intended for machine 
tools requiring a long stroke. In the first, 
two short stroke jacks were employed. At 
any one instant, one jack was driving the 
machine slide, while the other had its body 
unclamped from the machine bed and was 
stroked back to its starting position—there 
is, of course, an overlap period in which both 
jacks are driving, to ensure continuity. In 
the second and perhaps neater solution, the 
jack body was carried on a lead screw driven 
by an electric motor ;_ the latter need only 
be a very crude kind of servo, since accuracy 
and high response was ensured by the jack, 
which again had only a very short stroke. 

Moving further towards the field of 
specialised applications, Messrs. Summerlin 
and Towner, of the Sperry Gyroscope 
Company, Ltd., described a two-dimensional 
electro-hydraulic copying system, built up 
from standard servo components. The 
system uses a rotatable sensing head driven 
by a light electrical servo, and carrying a 
low-friction sénsing head, with electric pick- 
offs operating in two axes. One of the 
pick-offs causes the head to rotate until its 
signal is nulled, while the other provides 
the copying error signal. This, and the 
feed signal, are resolved by synchros carried 
in the head, and the resolved signals are 
fed to servo jacks operating main and cross 
slides, resulting in the cutting head being 
given a “copying” motion normal to the 
template (until copying error is null) and a 
“feed” motion tangential to the template. 
Various refinements are described, and the 
possibility of extension to three axes is 
mentioned. 

The paper by Mr. Levetus, of Keelavite, 
opened with some information on_ the 
response of relief valves, and went on to 
describe some purely hydraulic velocity 
control systems based on a master metering 
pump driven by a constant speed electric 
motor, and drawing its supplies from a 
** follower” metering pump driven by the 
load. Any discrepancy between the two 
results in a drop or rise in the pressure in the 
line between them, and this is used to control 
the flow from the main pump to the load. 
The system is obviously very sensitive, and 
high accuracies are claimed. Extensions 
to multiple synchronisation problems are 
described. The system can also be used to 
set a machine to achieve a predetermined 
stroke ; in this case the metering pump 
draws its supply from a jack, which is set at a 
fixed stroke. An application to a tube- 
reducing machine is described. 


MISSILE AND GUN CONTROL SYSTEMS 


Messrs. Davies and Law, of the R.A.E., 
presented a paper on gas turbine driven 
alternators, their control and. protection— 
the alternators concerned are those used in 
aircraft and missiles. Various types of 
alternators suitable for this 


field were 
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described in principle, and problems dealt 
with were high temperature operation, speed 
and voltage regulation, waveform correction, 
and system protection. 

Mr. Tindale, of Elliott Brothers, and Mr. 
Nicholls, of the Admiralty Surface Weapons 
Establishment, gave a joint paper describing 
a recent naval anti-aircraft gun control 
system. The paper started with a very 
lucidly presented analysis of essential prob- 
lems of fire control, and went on to details 
of the manner in which they had been solved 
in the equipment in question, the exposition 
being illustrated with diagrams and perspec- 
tive drawings of exemplary clarity. The 
equipment consists of a radar dish mounted 
on a platform carrying the operator, who 
controls it through a joystick acting through 
a gyro-stabilising system and _ hydraulic 
training and elevation servos. Training and 
elevation of the gun are constrained (through 
servo loops) to follow the training of the 
platform and the elevation of a “ gun-line ” 
gyro mounted thereon, while the radar dish 
and optical sights follow a “ sight-line ” 
gyro. The angle between the two gyros is 
determined by a computer, consisting as far 
as practicable of mechanical elements. The 
gyros are mounted inside power gimbals 
operated by hydraulic servos, to ensure that 
precession torques act in the required axes. 
Basic computer elements are described in 
diagrammatic form, and some details of 
hydraulic servo elements are also given. 

The reasons for adopting a mechanical 
analogue computer were explained in another 
paper, by Mr. Smith, of Elliott Brothers, 
which also gave constructional details of 
several of the mechanisms used, such as 
low friction slides of novel design, resolvers, 
and other elements. The possibility of using 
mechanical analogue devices for industrial 
applications was discussed. 

Discussion of these two papers revealed 
that this equipment was regarded as the last 
anti-aircraft fire control apparatus to be used 
by the Royal Navy, since ultimately reliance is 
is to be placed entirely on guided missiles. 


Some More HuMAN ASPECTS 


Professor Sheridan, of M.1.T., presented a 
paper on the transfer function characteristics 
of human operators, particularly as affected 
by fatigue, drowsiness and alarm signals. 
Responses were measured for a tracking 
task, the input consisting of the sum of a 
number of harmonically unrelated sinusoids, 
enabling an automatically computed Nyquist 
plot to be directly obtained by a sampling pro- 
cess, and displayed on a cathode-ray tube. 

A final, and controversial, paper was 
presented by Messrs. Lawrence and Powell, 
of Joseph Lucas (Gas Turbine Equipment), 
Ltd., entitled “The Role of the Control 
Specialist in Industry.” The authors described 
—and it may be fair to say advocated—the 
use of a small group of automatic control 
specialists acting as consultants to other 
engineers within the firm, the economic 
aspects of such a service being discussed in 
some detail. An example of the way in which 
such specialists could help was given, which 
turned out to be the solution of a straight- 
forward linear stability problem involving 
a second order equation ! 

Several speakers attacked the paper in 
very strong language, disagreeing with the 
basic concept of the specialist control group, 
and with almost every detail of the who'e 
paper. Under such an onslaught, it was too 
much to expect Mr. Powell to make a con- 
vincing reply on the spur of the moment, 
and it must be recorded that in the writer’s 
opinion he did not succeed in so doing. It 
will be interesting to see how the authors 
will defend their thesis in their written reply. 





British Participation in Space Research 


N January 6, 1960, Mr. E. G. D. 

Andrews delivered a lecture on “ Rocket 
Propulsion for Atmospheric and Space 
Flight” before the Wolverhampton and 
District Engineering Society. We print here 
the final section of the lecture. 


This is an appropriate point at which to 
consider Britain’s part in space exploration 
and research. To some extent, of course, we 
already have a space research programme. 
We have launched about twenty “ Skylark ” 
solid propellant sounding rockets for research 
at altitudes up to 100 miles. We have the 
** Black Knight” programme in which five 
vehicles have been launched, some of them 
with instruments for pure research at alti- 
tudes up to 500 miles, and others are to 
follow. We have the Jodrell Bank radio 
telescope which has been of inestimable value 
in the American and Russian satellite pro- 
grammes, and has brought us considerable 
prestige even though as a nation we did our 
best to dodge responsibility for paying for it. 
We have authorised expenditure of between 
£100,000 and £200,000 a year on research, 
instruments for which are to be flown in 
the N.A.S.A. “ Scout ”’ satellites, generously 
Mage available by the United States 
Government. Also, the Prime Minister has 
announced that the Ministry of Aviation has 
started to prepare design studies of a British 
satellite launcher based on British missiles. 
As there are only two British missiles of 
suitable size for this work—‘ Blue Streak ” 
and “ Black Knight ’—and as these are well 
suited for combination, these will presumably 
be the basis of the design studies. 

So far, Britain’s policy has been sensible 
if perhaps a little tardy. The “ Skylark” 
launchings were part of our contribution to 
the International Geophysical Year. The 
“* Black Knight” launchings were primarily 
part of our I.R.B.M. studies. The other 
parts of our programme were based on the 
recommendations of the Advisory Council 
on Scientific Policy. This Council has now 
handed over its direct contact with space 
research to the newly-formed British National 
Committee on Space Research, but in doing 
so, in its last annual report, it has left them 
with important guiding principles. 

Quite rightly, the Council considers that 
we could not launch our own satellites for 
about five years, and it wishes to know the 
cost of a British satellite launching pro- 
gramme before deciding whether or not to 
recommend that we proceed with one. 
About subsequent steps the Council says 
that “‘ the cost of venturing into space with 
lunar, planetary or solar probes would be too 
great for our resources, and because we do 
not think that the scientific and technological 
return to be expected is likely to be com- 
mensurate with that cost, we have not 
recommended any British participation in 
these activities at the present time, nor in 
the attempt to launch human beings into 
space.” These remarks are highly conten- 
tious. Having admitted that the results of a 
design study were required before a decision 
could be made on a satellite programme, the 
Council condemned a more ambitious pro- 
gramme out of hand without benefit of a 
design study. Furthermore, if data obtained 
in space can contribute to our understanding 
of phenomena such as star formation (the 
diversity of views on which is itself evidence 
of our almost total ignorance), and if such 
data can be obtained in no other way, the 


scientific return is worth precisely what it 
costs to put the instruments in space in the 
cheapest manner because only by that 
expenditure can the data be obtained at all. 
Britain may be well-placed to do this cheaply 
and if our physicists and astronomers are to 
make further significant contributions to 
science they must have these facilities. There 
may be doubt now as to the measurements 
that will require to be made in, say, ten 
years’ time, but we must start thinking now 
about the type of precision launching 
vehicles required. 

Our proposals are exciting. Mr. G. K. C. 
Pardoe, of De Havilland Propellers, Ltd., 
has calculated that if we use only “ Blue 


Streak ” and “ Black Knight,” we could put > 


1000 Ib payload into orbit at an altitude of 
300 miles. It does seem, however, that rather 
better results might be obtainable by putting 
on the second stage a separating head with 
vernier rockets ; the payload might then be 
doubled at this altitude. A satellite weighing 
1 ton is a very useful research platform. It 
has the advantage, too, that if the payload 
were reduced to between 50 Ib and 100 Ib, the 
head could reach escape velocity and the 
lunar, planetary and solar probes could be 
launched with the same vehicle. My assump- 
tions may not be very accurate but I do not 
think they are grossly in error. It seems 
likely that having launched satellites, the 
further objectives would be within our grasp. 
For this reason, the adverse judgment of the 
Advisory Council appears premature. 

The Advisory Council has made its decision 
on the basis of cost, and so must we. One 
way of arriving at an estimate is to consider 
evidence from the United States. The 
National Aeronautics and Space Administra- 
tion is authorised to spend 500 million dollars 
a year on this type of work. It has twelve 
major projects—most of them more ambitious 
than the satellite launcher we are considering 
—and the average cost is 42,000,000 dollars 
a year (about £15,000,000). It is well 
known that development costs in this country 
are lower for comparable products than 
they are in the United States. Let us assume 
that the ratio of cost is the same as the 
ratio of salaries which is, I believe, about 
£1 against 7 dollars. This gives a comparable 
average cost of £6,000,000 per annum. Many 
of the vehicles required by N.A.S.A. are new, 
whereas we are proposing to use mainly 
vehicles which will be developed indepen- 
dently in any case ; and N.A.S.A. is attempt- 
ing to make good an alleged three-year 
differential between American and Russian 
space technologies, and is sponsoring crash 
programmes, whereas we are proposing to 
progress steadily, considering carefully each 
move before acting. Using the somewhat 
limited data available—not the least being 
that the total cost of the “ Black Knight ” 
programme up to the end of 1958 was 
quoted as £5,000,000—my own estimate of 
the cost of a space research programme of 
the type described would be £1,000,000 for 
the first year, increasing at the rate of 
£1,000,000 a year for the first five years, and 
then levelling out at £5,000,000 or £6,000,000 
a year thereafter. The first satellite might be 
launched in 1965 or 1966, followed by one 
satellite every quarter, and the first lunar, 
planetary and solar probes over the following 
five years. These figures seem to be com- 
parable with the other estimate based on 
N.A.S.A. expenditure. 

Can Britain afford £6,000,000 a year for 
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this purpose, compared with a total expendi- 
ture this year on civil research of £34,556,000 ? 
£6,000,000 a year is approximately 4d. per 
head of population per week. As a nation, 
we are probably spending something 
approaching that amount advertising soap 
powders. Britain can afford it, can do it, 
and cannot afford not to do it. There is no 
guarantee at present that N.A.S.A. will 
always launch our instruments—the present 
arrangements are only for three or four years 
—and if we do not launch our own at some 
time in the future our standing as a major 
power will be seriously jeopardised. Cer- 
tainly we should invite other nations to share 
the cost—and the results and prestige—if 
they like, but Britain cannot afford to make 
that as an excuse for not getting started. 

Opinion in the United States is sharply 
divided on the issue, whether or not to send 
man into space. Space is so inhospitable to 
man, and for most measurements man is so 
inferior to scientific instruments, that it 
seems stupid to consider sending him out 
with all that that entails in the way of 
survival kit. Nevertheless, there are some 
things for which men are indispensable, and 
I have no doubt whatsoever that there will 
be a manned station on the moon within 
thirty years. 

The Advisory Council has said that we 
cannot afford to get there alone ;_ this may 
well be arguable in terms of the cost of the 
expedition and what we might learn from it, 
though it is not proven. But more than this 
is at stake. For the last 300 years this nation 
has exerted an influence out of all proportion 
to the size of its population, and it must do so 
again in this new technology. Co-operation 
with other nations may not save us much 
expense, and it may gain for us goodwill ; 
independent action may gain for us prestige ; 
but inactivity may gain for us nothing but 
oblivion. 

Action will only come about if the full 
weight of public opinion is brought to bear 
on the Government. The engineers who 
know about these matters are hampered in 
what they can say by security and other 
restrictions, and their direct advice to the 
Government is suspected of bias and ignored. 


Shaft Turbine Helicopters 


New helicopters to be developed from existing 
machines have been announced by Westland 
Aircraft, Ltd. The smallest is a civil develop- 
ment of the “ Wasp,” originally designed by 
Saunders-Roe as the P.531 for military use : 
the Blackburn A.129 engine will be fitted. 

The remaining machines are variants of 
Sikorsky designs built under licence. A ‘* Whirl- 
wind ”’ (S-55) was last year fitted with a General 
Electric T-58 engine (see page 78, August 14, 1959) 
and machines are now to be produced for both 
civil and military purposes with the British-built 
version of the T-58, the D.H. ‘* Gnome.”’ 

The Sikorsky S-56 is already being built in a 
heavily modified form with two Napier “‘ Eland ”” 
engines as the “* Westminster,’’ two prototypes 
of “flying test rig’’ status being in existence. 
There is now to be built a mock-up of a true 
flying crane; since the S-60 is already flying this 
will be presumably equivalent to an S-64. 

The S-61 amphibian will be built in a version 
using two Napier “ Gazelle’? engines and be 
intermediate in power between the versions with 
two and with three T-58 engines. - 

A turbine-engined land “ plane’ was a stage 
omitted in the development of the S-58 proper, 
the U.S. Navy going straight from the four- 
bladed HSS-1 with the 1525 h.p. R.1820 to the 
amphibious five-bladed HSS-2 with two 1175 
h.p. T-58 units which was the original of the 
S-61: Westland, however, is to build this 
missing link in the form of a ‘* Wessex’ mark 
Il with two “Gnome” (i.e. T-58) engines : 
flight trials will take place this year. 
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Automatic Sheet Metal Grading 
Machine 


sheet stacking mechanism and method of 


N automatic sheet metal grader has 

been designed and built by the Bren 
Manufacturing Company, Team Valley, 
Gateshead, for acompany in the United States, 
which specialises in the manufacture of shear- 
ing lines and other equipment for handling 
metal in coil. Prior to the introduction of 
this ‘‘ Crabtree’ grader the machines sup- 
plied by the American firm were designed 
for automatic selection in grading sheets 
but the supply of pallets, their positioning, 
disengaging and unloading were effected 
manually. With the new machine ll 
operations, with the exception of the manual 
removal of loaded pallets, are carried out 
automatically. It is stated that this first 
automatic grader will probably be installed 
in a sheet preparation line in the canning 
industry, although its designers envisage a 
wider field of application in electrolytic 
tinning lines and factories engaged in 
aluminium sheet production. 

The new grader, to be seen in our illus- 
trations, is of two-station construction and, 
acting on signals from a production line 
inspection station, it automatically separates 
prime and reject sheets and stacks them on 
pallets. It is capable of handling sheets 
from 18in by 24in to 44in by 48in at a 
maximum rate of 175 sheets a minute, and 
will handle pallet loads of up to 9000 Ib. 
Its conveyor belt system, which normally 
runs at about 700ft per minute, has a step- 
lessly variable speed from 100ft to 1200ft 
per minute. 

The inspection section of the shear 
line to be coupled through an electronic 
memory device to the grader control is 
arranged to detect sheets outside the thick- 
ness tolerance of +0-0005in, and check 
for perforations and surface flaws. Rejected 
sheets are removed at the first station of the 
grader and prime sheets pass on for stacking 
at the second station. The grading machine 
itself has a rigid frame, in the central cabinet 
of which are enclosed the main control gear 
and the 3 h.p. motor driving its conveyor 
and pallet handling roller system. The 





Grading machine for automatically separating prime and reject metal sheets and stacking them on pallets 


operation is similar in both the reject and 
the prime sheet stacking sections of the 
machine. 

In the cycle of operations sheets pass 
from the shear line 
on to the grader con- 
veyor anda gate on this 
conveyor is operated 
by the inspection mem- 
ory device as it picks 
up a reject sheet and 
the sheet is diverted toa 
lower conveyor lead- 
ing to the reject stack- 
ing enclosure. Prime 
sheets pass straight on 
to the stacking station 
at the end of the 
machine shown in 
the foreground of our 
illustration. Just be- 
yond the reject gate 
there is a mechanism 
which can be operated 
to throw out single 
sheets, when required, 
for individual inspec- 
tion purposes. 

At the _ stacking 
station the sheets drop 
down between guides 
to pile up on a pallet 
supported on a carrier 
beam assembly which 
is raised and lowered 
on four screws driven 
through gearing by a 
5 h.p. reversible motor. 
When a preset number 
of sheets has been 
counted on a pallet 
by a photo-electric cell 
a trip is energised 
to start the automatic 
unloading and pallet 
changing cycle. 


an cycle. 
First four bars are 
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rapidly extended across the width of the 
stacking enclosure to catch and support 
the flow of sheets which continues to 
be deposited by the conveyor whilst 
pallet changing is effected. When these 
bars are in position the carrier beam 
motor is switched on to lower the filled 
pallet on to a line of floor rollers which 
extends through the lower part of the 
enclosure. The roller drive starts and as 
the filled pallet is carried out of one side of 
the machine an empty pallet is carried into 


Prime sheet stacking station, part of the way through the automatic unloading 
Sheets can be seen being stacked temporarily on three bars until the 
tion 


new pallet is in posi 


the enclosure from the opposite side. This 
empty pallet is halted in the correct position 
over the carrier beams by retractable stops 
and the beam drive is re-started to raise the 
pallet to its stacking position. As the pallet 
is elevated, the retractable bars on which the 
pile of sheets has been building up register 
in slots between its platform slats. When 
the load has been transferred from the bars 
on to the pallet the bars automatically 
retract. The stacking operation then pro- 
ceeds on the pailet until the machine is 
ready for the next cycle of pallet changing. 

As a full pallet reaches the end of the 
ejection conveyor an alarm bell rings and 
a coloured warning light is illuminated, both 
warnings remaining effective till the pallet 
has been removed. A warning bell is also 
sounded if the supply of empty pallets has 
been exhausted. The complete line can 
be stopped automatically in the event of 
an excess accumulation of sheets along 
the conveyors, and a limit switch stops 
the machine should the pallet carrier 
beams be elevated beyond a preset height. 
Through handwheels at the sides and rear 
of the machine its guides are easily adjust- 
able for the range of widths and lengths of 
sheets it is designed to handle. 
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Fig. 2—Primary parcels sorting equipment and conveyor arrangement 
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Mechanised Parcels Sorting Office 


A mechanised sorting office, equipped to handle up to 250,000 parcels a week, 
which has been opened at Leeds by the Post Office, is stated to be the most highly 


mechanised establishment of its kind in Europe. 


The equipment installed was 


designed and built by Sovex, Ltd., and was developed in collaboration with the 
engineering department of the Post Office after long trials with prototype plant. 


HERE can be few things more difficult 

to handle and sort by mechanical means 
than the variety of parcels with which the 
Post Office has to deal. The complications 
involved in developing any mechanical 
system can be appreciated when it is remem- 
bered that, in this country, the Post Office is 
called upon to accept and deliver all sizes 
and shapes of parcels broadly specified to 
be within the limiting dimensions of 3ft 6in 
long and a combined length and girth of 6ft, 
and weighing up to 15 1b for home delivery 
or 22lb for foreign delivery. For some 
thirty years this problem of handling and 
particularly sorting has been studied by the 
engineers of the Post Office, as the work 
entailed involves the use of a considerable 
amount of manual effort, man-power and 
space. The cost of this work is such that 
the attainment of even small individual 
savings by mechanical handling result in 
the achievement of considerable overall 
economies. 

An outcome of extensive studies and trials 
with prototype equipment designed and 
built in collaboration with Sovex, Ltd., 
St. John’s Road, Erith, Kent, the firm o 
mechanical handling specialists, is a mech- 
anised parcels sorting office which has 
recently been opened at Leeds. This office 
is equipped to handle up to 250,000 parcels 
a week and is stated to be the most fully 
mechanised establishment of its kind in 
Europe. 

The new plant has been installed in a build- 
ing having a floor area of some 270ft by 
320ft, and in which a high standard of light- 
ing, heating, ventilation and amenities make 
for excellent working conditions. For the 
installation of the plant in this single-storey 


building there have been erected two island 
floors, one for the parcel sorting machinery 
and the other to carry a primary sorting 
section. The general layout of the build- 
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accommodate some twenty-five postal vans 
backed up to the platform. Bags of incoming 
unsorted mail are unloaded from and bags of 
outgoing sorted parcels loaded into vans at 
this platform. Under the system followed, 
the contents of the incoming bags of unsorted 
parcels are emptied down chutes in the floor 
of the platform as shown in Fig. 3, and the 
empty bags clipped on to a chain conveyor 
running along the rear wall. This chain 


conveyor system and its uses will be dealt 
with at a later stage in this article. 

The parcels unloaded into the platform 
chutes fall into one of two underground belt 
conveyors running almost the full width of 
the building. These conveyors can be run 





Fig. 4—Primary sorting floor. Parcels brought in on the elevated conveyor on the left are delivered 
on to the sorting counter enclosures. The conveyor on the right takes awkward parcels to a special 


ing and the sorting plant can be seen in the 
plan we reproduce. 

An enclosed loading and unloading dock 
at one end of the building is designed to 





in either direction to deliver the parcels 
into the boots of elevators at each end. 
Normally, one elevator would be sufficient 
to handle all parcels but two have been 
installed to ensure that a breakdown of one 
would not stop the parcel feed into the plant.. 
Two different designs of belt elevator have 
been installed, one of which carries the 
parcels up an incline of 55 deg., whilst the 
other is of vertical rising design. The 
inclined belt elevator is of the twin-band 
type in which the parcels are held in contact 
with the main carrier belt by the slack side 
of a parallel free running belt driven in- 
dependently and weighted by crossbars—the 
slack side of the free running belt being loose 
enough for it to conform to the size and 
shape of all kinds of parcels. 

The vertical rising belt elevator is of a 
new design developed by Sovex, Ltd., and 
comprises a driven vertical rising belt to the 
carrying face of which there is held in contact 
a free running loading belt similar to that 
of the inclined belt. The parcels are held 
between these two belts by a pressure which 
is maintained over the whole rear surface of 
the loading belt through an inflated air bag. 
This air bag extends over the full height of 
the loading belt and on the bag face are 
mounted a series of wooden rubbing slats 
which reduce belt friction and prevent wear 
on the bag fabric. A pressure of some 
10 lb per square foot is maintained in the 
air bag and the degree of flexibility it imparts 
to the loading belt ensures that parcels of all 
sizes and shapes are fully supported as they 
are raised by the vertical elevator belt. 
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The main elevator belt is driven by a 74 h.p. 
motor and this motor is arranged to start 
after a motor-driven blower has inflated the 
air bag to the required pressure. 

These elevators deliver on to a conveyor 
system, situated just below roof level, which 
carries the parcels to a feeder belt running 
across the width at the rear of the primary 
parcel sorting floor shown in Fig. 4. 

Twelve sorting equipments arranged in 
pairs have been installed in this primary 
section and space has been left for the intro- 
duction of four further equipments at a 
later date. A diagram we reproduce on 
page 126 gives a cross- 
section of one of the 
sorting tables and its 
associated equipment. 
At the rear of the 
parcel delivery con- 
veyor there is situated, 
at each sorting station, 
a hinged diverter panel 
which can be swung 
out across the conveyor 
by a hydraulic ram. 
These diverter panels 
are swung out, as 
required, to plough a 
supply of parcels off 
the conveyor into a 
storage enclosure be- 
hind a sorting station. 
The parcels slide down 
a glacis forming the 
sides and back of the 
storage enclosure and 
rest on a short belt 
conveyor which forms 
the base of _ the 
enclosure. A spring- 
loaded switch bar 
runs across the width of the table between 
the sorting stations and the parcels enclosure 
and whilst this bar is held down by parcels 
the enclosure conveyor motor is switched off. 
When only a preset weight of parcels is left 
on the table the switch bar rises and the 
conveyor drive is automatically started to 
feed a further supply of parcels forward on 
to the table. Thus a constant feed of parcels 
is automatically maintained to the sorting 
stations. 

At each parcel sorting station the operator 
has a small keyboard carrying twenty-four 
push-buttons, of which twenty-two are, 
according to a code, used to select the 
destination of parcels in the primary sorting 
operation. The other two buttons on the 
keyboard are spares and are not being used 
at present. The operator pulls parcels in 
turn on to a pair of trap doors set in the 
table in front of him and depresses the push- 
button appropriate to its address. The trap 
doors then swing down to drop the parcel 
into a canvas sling arrangement, known as a 
“loading jaw,” below and then swing up 
again into their loading position. Up to 
thirty parcels a minute can be handled by 
each operator at a sorting station, although 
the normal speed is of the order of fifteen to 
twenty parcels. At times unduly long or 
awkwardly-shaped parcels not suited to the 
sorting equipment are delivered to this floor 
and they are transferred to a separate belt 
conveyor on one side for return to a special 
sorting station. 

The canvas sling down which a parcel 
gravitates from a sorting trap provides an 
inclined chute and the parcel comes to rest 


in a loop at its lower end. At each cycle of 


operations the outer end of the loop is 
lowered and the parcel gravitates gently 
down into a compartment of what is termed 
a “selective hopper train” system below. 


Fig. 5—Return end of a pair of ‘‘ hopper trains.’’ 
hopper release units for each distribution conveyor can be seen on the handrail 


In this system twelve “ hopper-trains,” a 
pair of which is shown in Fig. 5, serve the 
twelve sorting stations and these lines of 
trains extend down the building above a 
series of twenty-four primary “ collecting ” 
belt conveyors set at right angles across the 
width. Two of these belts, corresponding to 
the unused buttons on the keyboard, are 
spare at present. The loading gear is timed 
to deposit each parcel it receives when a 
hopper is registered below it, and until this 
gear has cleared itself, the sorting table trap 
will not reopen. 

The driving shaft for the chain of each 


The solenoid-operated 


stanchions 


hopper train also drives a memory equipment 
in which pin wheels are set in accordance 
with the buttons depresesd at the sorting 
table. Cams on a driven countershaft 
operate the hopper loading gear through a 
system of push-rods and links incorporating 
a solenoid which prevents the sling release 
operating unless it contains a. parcel and a 
hopper is correctly positioned. The main 
shaft also drives a layshaft and single revolu- 
tion clutch which controls the opening and 
closing of the trap door of the sorter’s table 
in accordance with the everall speed of the 
conveyor system. 
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In the memory equipment, to be seen in 
Fig. 7, a separate pin wheel is provided for 
each of the possible twenty-four collecting 
conveyors corresponding to the buttons on 
the sorter’s keyboard. Depression of a 
keyboard button actuates a magnet to push 
a pin sideways from a wheel appropriate to 
the selected collecting belt conveyor into 
which a parcel travelling along the hopper 
train has to be deposited. Thus, through the 
main drive of the hopper train, there is a 
timed relationship between the speed of the 
memory equipment and the distance a hopper 
travels after a parcel has been deposited in 
it. At the end of a time determined by its 
setting in the wheels of the memory equip- 
ment, the pin moved by the sorter’s button 
engages a contact which actuates a solenoid 
switch. Along the full length of each hopper 
train a separate solenoid unit, operated from 
the memory equipment, is mounted on side 
supports above each of the twenty-four 
collecting belt conveyors. 

When one of these solenoid units at a 
collecting conveyor is energised, it swings a 
trip out as the leading edge of the pre- 
selected loaded hopper reaches the conveyor. 
An inclined ramp on the leading end of this 
trip contacts and releases a locking mecha- 
nism holding closed the flap doors forming 
the floor of the hopper, so that the parcel it 
contains can fall freely on to the collecting 
conveyor. Thus, with this system of timing 
and control of solenoid release switches, 
parcels in various compartments along the 
twelve trains of sorting hoppers installed can 
be released at any of twenty-four points with- 
out fearof being deposited on the wrong collect- 
ing conveyor. The flap doors of the hoppers 
are automatically closed and locked as they 
pass over the sprocket drums at the return 
ends of the hopper trains. In the event of a 
solenoid switch or a trip mechanism not 
working to open the flap doors, a parcel 
remaining in a hopper is deposited over a 
chute at the end of the line on to an “ over- 
carry ” belt conveyor at the return end of the 
hopper trains. 

Each collecting conveyor delivers its parcels 
into either chutes or distribution conveyors 
situated below the collector conveyors and 
leading to the storage concentrators of 
secondary sorting stations, shown in Fig. 6. 
At these stations which, as can be seen on 
the plan, are arranged round the main 
conveyor system, hand operatives sort the 


Fig. 6—Secondary sorting stations, showing storage concentrators and chain conveyor for outgoing bags 
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the wall on the right 
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parcels into bags ready for despatch. In 
order to prevent the concentrators at any 
one station becoming overloaded with parcels, 
a photo-electric cell is fitted at the foot of 
each feed chute. When this light beam has 
been broken for a preset period by a sta- 
tionary pile of parcels, the motor driving the 
appropriate collecting conveyor is auto- 
matically switched off. At the same time a 
signal light is switched on in the primary 
sorting room, to show that no further parcels 
should be despatched to that section. 
Simultaneously with the illumination of the 
signal, the parcel release solenoids associated 
with that selection are disconnected. Any 
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Fig. 7—Pin wheel ‘‘ memory ’’ equipment controlling 
the ‘‘ hopper train ’’ parcel release units 


parcel thereafter sorted in to this selection 
will not be discharged from the hopper train 
but pass on to be discharged on to the 
over-carry conveyor. 

Mention was made of a chain conveyor 
system at the vehicle loading and unloading 
platform: this system extends round the two 
sides and rear wall of the building. It is 
designed to carry a maximum weight of 
80 Ib at 4ft spacings along its length and 
it is continuously driven by a 5 h.p. motor 
through a fluid coupling at 60ft per 
minute. The conveyor is used for carry- 
ing bags only and for this purpose is fitted 
with Post Office design self-gripping and 
automatically self-releasing load carriers 
coloured red, yellow, blue and green, each 
colour denoting the release position of the 
bags in the building or at the loading 
dock. 

The empty bags placed on the carriers at 
the unloading dock are carried to a clearing 
station in one corner of the building, where 
they are automatically released down a 
chute. 

This initial section of the track is also used 
to carry incoming bags of registered mail to a 
special handling section in the building. As 
can be seen in Fig. 6, the chain system passes 
along the wall just above floor level behind 
the final hand-sorting stations. As each 
mail bag is filled at these stations, it is taken 
across the short width of floor and hung on a 
carrier of appropriate colour coding. When 
the carriers reach the van dock they auto- 
matically release the bags at any one of three 
vehicle loading points selected, according 
to the colour code. 

Practically all of the electrical and control 
equipment for this installation was supplied 
to the requirements of Sovex, Ltd., by the 
Watford Electric and Manufacturing Com- 
pany, Ltd. 


Some Engines at the Boat Show 


ARLS COURT, London, was the venue 

of the sixth National Boat Show which 
was open from December 30, 1959, to 
January 9, 1960, and where there were on 
view a whole range of small craft for both 
pleasure and work purposes. The exhibits 
included prams, canoes, dinghies, sailing 
craft ranging up to the 50ft ketch “* Melora 
IlI,”” speed boats and runabouts; a wide 
variety of motor craft, of which the largest 
was the 52ft “‘ Monaco” cruiser;  cata- 
marans, the Dowty-Hamilton water-jet boat 
and the “ Hovercraft’’ S.R.N.1, built by 
Saunders-Roe, Ltd. In addition to the 
boat exhibits, engine manufacturers displayed 
various designs of engines having a range of 
power suitable for small craft and particularly 
noticeable were the numbers of outboard 
motors on view. 

The power for the Dowty Turbocraft is 
provided by a marinised Ford “ Zephyr” 
engine rated to develop 70 b.h.p. at 3160 to 
3700 r.p.m. and propulsion is by a two-stage 
jet unit in which water is drawn into a 
pump through a steel grid fixed flush with 
the bottom of the boat and ejected through 
the transom. Reaction from the jet stream 
provides the propulsive force. A _ gate, 
controlled by a hand-operated lever system, 
ensures that the jet stream is cleared for 
ahead movement, blanked or deflected for- 
ward under the hul? to give astern movement. 
The latter eliminates the need for reversing 
gear, while the jet unit provides cooling 
water to the engine and can also be used as 
a bilge pump. Our illustrations show the 
steering gear and the jet unit. 

Three examples of the “‘ Medina” 74 h.p. 
water cooled two-stroke outboard motor 
were on the stand of Saunders-Roe, Ltd. 
This is a two-cylinder unit of 24in bore by 
ljin stroke and a capacity of 200c.c. and 





Steering gear of Dowty Turbo-craft 


runs at 4250 r.p.m. The drive is through 
gears, having a ratio of 14 to 26, to the 
propeller, of which there are three models 
available, all having a diameter of 8in. 
There is a two-bladed propeller of 9in pitch 
and two three-bladed propellers having a 
pitch of 8in and 7in, respectively. Fuel is 
carried in a remote tank, of 3} gallons 
capacity, fitted with a hand-priming pump, 


and is delivered to the carburettor by a 
diaphragm lift pump. All castings of the 
unit, which weighs 59 Ib, are of anodised 
corrosion-resistant light alloy and the crank- 
shaft is a nitrided steel forging, while the 
connecting rods are light alloy steel forgings 
fitted with steel backed white metal shell 
bearings. 

Part of the stand was devoted to the 
research facilities, with emphasis on yacht 





Propulsion unit of Dowty Turbo-craft 


research and development, since the com- 
pany is now engaged on a programme for 
the Red Duster Syndicate, which is planning to 
build a 12m yacht as a contender for the 
America’s Cup. Of particular interest was 
the Yacht Slide Rule, the function of which 
is to correlate information concerning sail 
and hull forces and compute the factors 
giving the best performance under sailing 
conditions. The slide rule has three parts, 
namely : the fixed sail plate ; the horizontal 
sliding parallelogram of velocities plate, 
and the vertical sliding hull plate. The 
sail plate embodies the results of wind tunnel 
tests on sails and has marked on it the 
**Gimcrack”’ sail coefficients as used in 
America, while on the hull plate are the 
generalised tank tests on a particular hull 
form. With the horizontal and vertical 
sliding plates set to an angle of heel, it is 
possible to read off the best speed made to 
windward and the true wind speed as a 
ratio of the chosen course speed. 

Besides showing examples of its 6 h.p., 
16 h.p. and 35 h.p. outboard motors and a 
number of well-established marine engines 
such as the Four/99, P3/144, Four/270 and 
the S.6, Perkins, Ltd., displayed a new 
5-litre diesel engine. This is the Six 305 (M) 
six-cylinder, vertical in-line unit developing 
84 s.h.p. at 2400 r.p.m. intermittently and 
68 s.h.p. continuously at 2000 r.p.m. The 
engine, which we illustrate, is fitted with a 
MRI11/2B oil-operated gearbox, and has 
a bore and stroke of 3-6in by Sin, a cubic 
capacity of 305-3 cubic inches and a com- 
pression ratio of 17-4 to 1. The cylinder 
block is of high-duty cast iron alloy mono- 
bloc construction «ast integrally with the 
crankcase and fitted with dry pattern pressed- 
in renewable high-duty thin-wall steel chrome 
plated liners. Two overhead valves per 
cylinder are carried in the cylinder head cast- 
ing of alloy iron, and are operated from a 
camshaft, of special cast iron alloy, mounted 
high on the air intake side of the cylinder 
block and supported by four bearings. The 
flat-topped high silicon alloy pistons have 
three compression aad one oil control rings 





Perkins Six 305(M) marine diesel engine of 68 s.h.p. at 2000 r.p.m. 


above the gudgeon pin and one scraper 
ring below. Replaceable copper lead-lined 
thin-wall big end bearings and small end 
lead bronze-lined bushes are fitted to the 
connecting rods, which are light “H” 
section molybdenum alloy steel stampings, 
while the crankshaft, also a molybdenum 
steel stamping, is carried in seven thin-wall 
prefinished steel backed copper lead-lined 
bearings. There is a distributor pattern fuel 
injection pump and a diaphragm lift pump, 
and the engine is pressure lubricated by a 
gear pump, while the fresh water cooling 
system includes a centrifugal circulating 
pump. The engine and gearbox weigh 
1050 Ib. 

We also illustrate the Perkins “‘ Mars”’ gas 
turbine pump which weighs 172 Ib and 
delivers 500 gallons of water per minute at 
100 Ib per square inch discharge pressure 
and 10ft suction lift. The turbine, which is 
22in high by 17in wide and 24in long, includ- 
ing gearbox, runs equally well on diesel fuel, 
paraffin or low-grade petrol, develops 50 h.p. 
at 40,000 r.p.m. and has a weight of 98 Ib. 
The single-stage centrifugal pump has its 
impeller mounted directly on the gearbox 
output shaft, which has a speed of 4400 
r.p.m. 

The Larsson-Wilson Marine Motor Com- 
pany, Ltd., exhibited several Albin petrol- 
paraffin engines ranging from 5 h.p. to 40 h.p. 
and a G.62 diesel engine rated at 120 b.h.p. 
at 1600 r.p.m. This is a direct injection 
six-cylinder unit of 120mm bore by 145mm 
stroke with a compression ratio of 17 to 1. 
The cylinder block, cast integral with the 
crankcase, has wet pattern cylinder liners 
and the aluminium alloy pistons have three 
compression rings, the upper one chromium- 
plated, and two scraper rings. Valves of 
heat-resisting steel with Stellite seats and 
hard chromium-plated stems are fitted. The 
connecting rods are of drop forged alloy 
steel, heat-treated and drilled for pressure 
lubrication, and the cast crankshaft is of a 
snecial high-strength alloy and supported 
in seven copper lead-lined steel shell bearings. 
The injection pump is gear driven from the 
crankshaft and the feed pump is driven 
from the camshaft of the injection pump. 
Cooling is by fresh water which is circulated 
by a centrifugal pump and cooled in a heat 
exchanger through which sea water is passed 
by a self-priming bronze rotary pump. Also 
on view was an Albin-Husqvarna single- 
cylinder, air-cooled outboard two-stroke 
with loop scavenging having a bore and 
stroke of 46mm by 46mm, and an output of 
3-5 hp. at 4200 rp.m. This engine, of 


77 c.c. capacity, has a compression ratio of 
| to 5-6 and drives a three-bladed propeller 
of 190mm diameter by 143mm pitch at 
2300 r.p.m. through helical bevel gears 
having a ratio of 15 to 27. 

Four-, six- and eight-cylinder models 
from its range of engines were shown by 
Rolls-Royce, Ltd., and particularly promin- 
ent was a turbo-charged eight-cylinder engine 
which has been adapted for fitting to seiners 
and a 73ft dual-purpose fishing boat. This 
liquid-cooled, four-stroke, direct-injection, 
compression ignition engine, seen in our 
illustration, is of monobloc construction 
with removable wet liners and has a bore of 
54in, a stroke of 6in, a compression ratio of 
14 to 1, and a power rating of 300 b.h.p. 
with a propeller speed of 300 r.p.m. The 
fuel system includes twin piston mechanical 
lift pumps and a jerk pattern injection pump 
with an all speed hydraulic governor 
delivering fuel through multi-hole injectors. 
The sump ensures that lubrication is ade- 
quate under all safe conditions of pitch and 
roll, and the oil is handled by pressure and 
scavenge pumps. A belt-driven centrifugal 
pump circulates the engine coolant and a 
centrifugal pump circulates sea water through 
the engine coolant heat exchanger and the 
gearbox oil cooler. At the forward end of 
the crankshaft is a Twin Disc power take-off 
box with over-centre clutch and able to 
take off up to 65 h.p., while there is a twin- 
belt power take-off drive to the bilge and 
wash-down pump. 


On the stand of R.J.C. Motors and 


Perkins (Solar) ‘‘ Mars ’”’ gas turbine with 500 gallons 
per minute pump 
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Rolls Royce turbo-charged engine of 300 b.h.p. adapted for 73ft trawlers 


Marine Engineers, Ltd., were G.M. diesel 
engines including a four-cylinder * 53” 
series engine and a “* Vee” eight-cylinder 
“71” series engine. The two-cycle “* 53” 
series unit has a compression ratio of 17 to 1, 
bore and stroke of 3gin by 44in, a rated 
brake horsepower of 130 at 2800 r.p.m. and 
a maximum installation angle of 17 deg. 
The dry weight of the engine is about 1200 Ib. 
Representing the range of “* Vee’ engines 
the 8V-71 has a dry weight, when equipped 
with reverse and reduction gear, of 3200 Ib 
and is rated to develop 323 b.h.p. at 2300 
r.p.m. The bore is 4}in and the stroke Sin 
and the total swept volume is 567-4 cubic 
inches. Both engines have unit injectors, 
one per cylinder, which meter, pressurise, 
atomise, and inject fuel in a single operation. 

Examples of the wide range of engines 
produced by the Bergius Company, Ltd., were 
on show and included two additions to 
the model T “ Kelvin” engines, namely, 
the T4 of 120 h.p., illustrated herewith, and 
the T6 of 180 h.p. This design of engine 
develops 30h.p. per cylinder at 1000 r.p.m., 
and has a bore and stroke of 64in by 7}in 
and a brake mean effective pressure of 
99 Ib per square inch, while the compression 
ratio is 14 to 1. Of great structural rigidity, 
these engines have a heavily ribbed crank- 
case of high quality cast iron, to which is 
fitted an internally webbed sump. Single- 
cylinder heads are used with cylinders cast 
in blocks of two, and wet liners are fitted. 
The aluminium alloy pistons have a toroidal 
shaped bowl in the crown and three com- 
pression and two oil scraper rings, while the 
connecting rods are of forged steel and the 
case-hardened steel camshaft is built up in 
sections. Thin-walled copper lead bearings 
carry the underslung alloy steel crankshaft. 
The fuel system includes a block pattern 
fuel pump with feed pump, and injection is 
direct through four-hole nozzles into the 
combustion chamber. Lubricating oil is 
delivered at 50lb per square inch and the 
engine has closed circuit cooling with a 
combined heat exchanger for water and oil. 
A centrifugal pump circulates the fresh water 
and a plunger pump circulates the sea 
water through the heat exchanger. The 
T4 unit weighs 2} tons. 

Bolinder and Penta diesel and petrol 
engines and also a range of Penta Outboards 
were exhibited by Bolinders Company, Ltd. 
Of special interest was the Volvo-Penta 
** Aquamatic”” inboard and outboard drive 
which consists of a Volvo-Penta BB.70 unit, 
and an outboard drive mounted in rubber 
through the transom so that no engine 
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Model T4 Kelvin diesel engine of 120 h.p. 


bearers are required. The propeller thrust 
balances the weight of the engine. This 
is a four-cylinder, overhead valve four- 
stroke unit of 3-12in bore by 3-15in stroke 
and a compression ratio of 8;2 to 1. Special 
alloy cast iron is used for the cylinder head 
and cylinder block which is cast integral 
with the crankcase. The chill cast light 
alloy pistons have two compression and one 
oil control rings and the drop forged, case- 
hardened connecting rods have lead bronze- 
lined big end bearings. Three similar 
bearings carry the drop forged crankshaft. 
The engine is pressure lubricated and sea 
water cooled and has a maximum output of 
65 h.p. The output of the engine is trans- 
mitted to the outboard drive through a 
Rzeppa universal joint and two sets of right 
angle gears; the ahead and astern drive is 
through dog clutches. The outboard drive 
can be swung up and the complete unit, 
which has a weight of 465 lb, is operated by 
a single lever. 

Nine representative engines, including 
three new units, namely, the 950 R.M.R., 
the 23 C.V.R.M.R. and the A.S.2 R.M.R., 
were seen on the stand of Petters, Ltd. The 
950 R.M.R. is a four-cylinder Standard 
petrol engine with a reverse and 3 to | reduc- 
tion gear, rated at 20 s.h.p. at 1000 propeller 
revolutions per minute. The bore and stroke 
are 63mm by 76mm and the compression 
ratio 7 to 1. Chromium iron is used for the 
cylinder block and cast iron for the cylinder 
head and aluminium alloy for the pistons. 
Both the connecting rods and crankshaft 
are of forged steel and have steel backed 
bearings lined with white metal. A gear- 
driven high-pressure oil pump provides 
forced lubrication throughout the engine 
which is cooled by direct sea water circula- 
tion. Electric starting is fitted and the 
complete unit has a weight of 347 Ib. 

The 23 C.V.R.M.R. engine, of 3-3lin 
bore by 4in stroke, has a compression ratio 
of 20 to 1, and drives the propeller at half 
engine speed through a reverse reduction 
gearbox, while at an engine speed of 3000 
r.p.m. the rated continuous output is 42 
s.h.p. The cylinder block, of monobloc 
design, is cast in high duty chrome iron 
alloy and fitted with centrifugally cast slip 
fit liners of phosphorous chromium cast iron. 
Cast iron is employed for the cylinder head 
which incorporates Ricardo ‘‘ Comet” swirl 
chambers, and the aluminium alloy pistons 
have a swirl chamber in the crown. The 


connecting rod is a manganese molybdenum 
steel stamping and the crankshaft is of heat- 
treated nickel-chrome molybdenum steel, and 


both are fitted with steel backed bearings 
lead indium-lined. Lubrication and cooling 
are as for the 950M engine and the unit 
weighs 830 lb. The 23 C.V. is the vehicle 
version of the 2260 c.c. Standard engine. 

The Armstrong § Siddeley air-cooled 
A.S.2.R.M.R. diesel unit, rated at 20-9 s.h.p. 
at 1800 r.p.m., has a bore and stroke of 
4-25in, a compression ratio of 15 to 1, and 
dry weight of 899 Ib. Both the cylinder and 
cylinder head are of cast iron and heavily 
finned and the light alloy pistons have a 
hemispherical bowl in the crown. The 
connecting rods are steel stampings aad the 
crankshaft is in forged steel carried in steel 
backed white metal bearings. The big end 
bearings are similar except that the upper 
half is of lead bronze. Fuel is delivered by 
injection pumps operated by rocker gear 
from the gear-driven camshaft, and tubrica- 
tion is by rotary pump, while cooling is by 
air from the flywheel fan, directed around the 
cylinders and cylinder heads. 

John I. Thornycroft and Co., Ltd., 
exhibited a 28ft 6in cabin cruiser having a 
standard glass fibre reinforced plastic hull, 
fitted out to a particular specification, and 
several engines representative of those manu- 
factured by the company. Among the power 
units was a mark RKRN6 engine, seen in 
our illustration, which is naturally aspirated, 


has a bore of 4}in by 64in stroke, a com-. 


pression ratio of 16 to 1, and has a maximum 
continuous rating of 96/125 s.h.p. at 1200 
1600 r.p.m. Dry pattern centrifugally cast 
alloy iron liners are fitted to the cylinder 
block, cast in chromium iron, and the tin- 
plated aluminium alloy pistons have a 
toroidal combustion chamber in the crown 
and three compression and two scraper rings, 
the top compression ring being chromium 
plated. The alloy steel forged connecting 
rods have phosphor bronze bushes at the 
small end and copper lead-lined big end 
bearings. Seven similar bearings support 
the nitride hardened crankshaft. C.A.V. 
fuel injection equipment is fitted, and lubrica- 
tion of the tngine is by a gear-driven high- 
output gear pump. The engine is fresh water 
cooled and fitted with a combined heat 
exchanger and header tank. A centrifugal 
pump circulates the fresh water and a belt- 
driven rubber impeller pump supplies the 
sea water. The engine with reverse reduction 
gear has a weight of 3400 Ib and a maximum 
installation angle of 114 deg. 

Examples of the well-established engines 
manufactured by Enfield Industrial Engines, 
Ltd., were shown by University Marine, 
Ltd., and in addition there was the company’s 


Mark RKRN 6 Thornycroft diesel engine of 125 h.p. at 1600 r.p.m._ 


new “lightweight” unit. This is the M.350, a 
high-speed, air cooled, single-cylinder diesel 
engine having a bore and stroke of 3in, a 
capacity of 350c.c., a compression ratio of 
23 to 1, and a dry weight of 250 lb. The 
speed range is 500 to 3000 r.p.m., and the 
engine has a continuous output of 1-9 s.h.p. 
at 1000 r.p.m., rising to 4-1 s.h.p. at 3000 
r.p.m. The heavily finned cylinder head is 
of cast iron and the crankcase is a rigid 
aluminium alloy casting: the piston is of 
aluminium silicon alloy and fitted with three 
compression and two scraper rings. The 
connecting rod is a nickel steel heat-treated 
forging and the crankshaft is of forged steel, 
induction hardened, and both main and big 
end bearings are of heavy-duty steel backed 
pattern. A hardened forged steel camshaft 
operates the overhead valves of ** Silchrome ”’ 
material and fuel injection is by C.A.V. 
pump and pintle-hole nozzle, while lubrica- 
tion is by a gear pump. Cooling of the 
engine is effected by a fan, integral with the 
nickel cast iron flywheel, which draws air 
in over the oil sump and discharges the air 
at high velocity around the cowled cylinder 
and cylinder head. A centrifugal governor 
gives accurate control of speed between 1000 
to 3000 r.p.m. and an over-riding control 
provides for varying the speed down to 
500 r.p.m. 

Four Mercedes-Benz water cooled, four- 
stroke diesel engines were on view and 
included the MB.820Db. twelve-cylinder vee 
supercharged engine of 1350 h.p. at 1500 
r.p.m. ; the six-cylinder OM.326 of 155 h.p. 
at 1800 r.p.m. ;_ the six-cylinder OM.321 of 
94 h.p. at 2600 r.p.m. and the four-cylinder 
OM.636 of 35 h.p. at 3000 r.p.m. The first 
engine has a bore and stroke of 175mm by 
205mm, a mean effective pressure of 197-6 Ib 
per square inch, and compression ratio of 
16:1 tol. The OM.326 vertical six-cylinder 
in-line engine which has a total capacity of 
10-81 litres, the bore being 128mm and the 
stroke 140mm, has a mean effective pressure 
of 102 lb per square inch and the compression 
ratio is 19-5 to 1. As for all Mercedes-Benz 
units, this engine operates on the pre- 
chamber system. The OM.321, also a six- 
cylinder engine, weighs 1025 Ib, compared 
with the 1740 Ib of the O.M.386. The 
compression ratio of the engine is 19-5 to 1 
and the mean effective pressure 90-5 ib per 
square inch, while the capacity is 5-1 litres. 
The smallest engine shown, the OM.636, 
has a 75mm bore by a 100mm stroke, a 
capacity of 1-77 litres, a mean effective 
pressure of 84-6 Ib per square inch and 
19 to 1 compression ratio and weighs 400 Ib. 
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Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


BATHING BEACHES AND SEWAGE 


Sir,—Referring to your welcome leading 
article under the above heading in your 
issue of January 8, 1960, there is a further 
danger to the human race in the primitive 
discharge of sewage into the sea. This also 
deserves attention by fishermen and engin- 
eers. The consumption of fish which have 
fed in polluted waters has caused serious 
and painful illnesses in human beings. 

When Professor H. O. Hettche,- of the 
Hamburg Institute of Hygiene, was in 
England last October for the International 
Clean Air Conference, he related to me a 
fascinating Story of his earlier medical 
research at Konigsberg. After many months’ 
work the painful cramps and other symptoms 
from which many of the fishermen suffered 
were traced to the fact that they ate the 
livers of large eels. This had been a healthy 
practice for many generations but recently the 
estuary had become polluted and the eels 
feeding in its mud picked up poisons which 
were concentrated in their livers. These in 
turn incapacitated the fishermen, who ate a 
proportion of their catch, and possibly also 
poisoned some landsmen. Beware of eating 
fish from polluted waters ! 

T. Henry TURNER 

Derby, 

January 11, 1960. 


Book Reviews 


Friction and Wear. Edited by ROBERT 
Davies. D. Van Nostrand Company, Ltd., 
358, Kensington High Street, London, 
W.14. Price 36s. 6d. 

WE have previously commented adversely 
on the practice of entitling reports of Confer- 
ences when reproduced as bound volumes in 
such a style as to give the impression of a 
comprehensive treatment of a specific topic. 
Thus, the dust jacket of the present work 
bears the title Friction and Wear in large 
type and in small print ‘‘ Symposium held at 
the General Motors’ Research Laboratories.” 
The binding itself carries the title Friction 
and Wear without qualification. The volume 
is, in fact, a collection of nine separate 
lectures. The contributors have been so 
well chosen, however, and the quality of 
the individual papers is so high that, on this 
occasion, the work as a whole may be con- 
sidered to be more valuable than the sum 
of the parts so that the discerning reader 
will be able to obtain a clear concept of the 
subject as a whole. The newcomer to the 
subject will, however, have to read the whole 
of the nine lectures and then rearrange the 
information he has gleaned in a different 
order to achieve this appreciation. 

In order to build up a theory of wear 
which will withstand the test of practical 
experience, it is necessary to know a great 
deal about the behaviour of surfaces in 
contact, about the effect of metallurgical 
properties of those surface and about the 
effect of environment. The volume contains 


original and significant contributions on all 
these topics. 

Clearly, in order to understand wear, we 
must have an accurate and detailed know- 
ledge of the manner in which bodies come 
into contact. It is now generally agreed 
that contact between surfaces only occurs at 
smal] discrete areas or protuberances which 
are widely distributed over the macroscopic 
regions usually perceived as constituting the 
bearing areas. It is therefore a natural 
starting point to study what happens when 
simple substances are forced together. In the 
final contribution of the series, Gwathmey 
and Dyer describe experiments in which 
oriented single crystals are forced together 
under carefully controlled environmental 
conditions and then separated. The experi- 
ments described were carried out in an 
atmosphere of hydrogen at temperatures 
ranging from 200 deg. to 800 deg. Cent. 
The consequent damage was then studied 
in detail and, as illustrated, consisted of a 
smooth central area surrounded by corruga- 
tions which are described as “ fingers.” 
The direction of these fingers was.dependent 
on the relative orientation of the crystal 
planes of the original specimens and their 
extent depended on the time of loading. 
The growth of these fingers is attributed to 
anisotropy of surface energy. When the 
test pieces were allowed to cool before 
separation, the central area was shown to 
possess cavities whose shape depended on 
the orientation of the crystals. This obser- 
vation was explained by the concentration 
of vacancies. Because, ultimately, certain 
forms of wear may be expected to originate 
from the crystals of metals being forced 
together under a high local temperature 
arising from friction, these experiments 
must be relevant to the problem. Never- 
theless, it appears that they will have to be 
carried a great deal further, particularly 
with respect to the effect of shearing forces 
and contaminating surface films. 

In practice, metal parts will be poly- 
crystalline and different crystal orientations 
will come into play at separate points of 
contact. It is therefore of interest to see how 
the chemical constitution of the mating pairs 
affects seizure behaviour. Goodzeit des- 
cribes experiments in which a number of 
pure metal test pieces are forced against 
rotating discs whilst lubricated with kerosene. 
The conditions of load and speed were such 
that the kerosene lubricant was relatively 
ineffective and conditions at failure could be 
described as clean metal sliding on clean 
metal. Some important conclusions arise 
from this work as follows: Metals which 
are miscible have poor seizure resistance. 
Of those metals which are immiscible, 
performance varies from good, through fair 
to bad. For example, metals which give good 
performance with steel are gold, cadmium, 
indium, thalium and lead, and they are all 
in the “ B” sub-group of the periodic table 
as well as being immiscible with iron. How- 
ever, the alkali metals, magnesium, calcium 
and barium, although immiscible with iron 
gave poor score resistance. This is attributed 
to a different type of bonding, the alkali 
metals having a pronounced metallic bond- 
ing whilst the “ B” sub-group metals have 
varying amounts of co-valent bonding. The 
important generalisation, “Similar bond 


types tend to promote seizure, dissimilar 
bond types tend to resist it” should be of 
great assistance to engineers and metal- 
lurgists engaged on the formulation and 
selection of bearing metals. 

The implication of Goodzeit’s work which 
relates to drastic conditions where metal is 
forced against metal may have to be modi- 
fied under milder conditions where films of 
lubricant or oxide may exert a predominant 
influence on the contact situation. Coffin, 
in a paper entitled “‘Some Metallurgical 
Aspects of Friction and Wear” takes the 
subject further by a series of experiments in 
which metals are rubbed together in a 
controlled atmosphere. A wide range of 
metals was used and, where the combinations 
coincide with those tested by Goodzeit, the 
results are in agreement. 

The nature and extent of damage by 
rubbing pairs may take many forms but 
Coffin is able to generalise his results into 
two categories, “sliding by shear” and 
“sliding by welding.” In the former case, 
the separation of asperities which have been 
forced together takes place at the original 
interface with little consequential damage. 
Indeed, the surface may be improved by a 
mild smoothing action. In sliding by weld- 
ing, the opposing surfaces are assumed to 
bond together so effectively at the points of 
contact. that sliding can only take place by 
tearing of the base metal. This leads to 
roughened and heavily abraded surfaces. It 
will be readily appreciated how such factors 
as miscibility, type of bond and nature of 
any intermetallic compounds formed may 
drastically affect the wearing behaviour of 
any combination. 

Clearly, the possibility of sliding by shear 
is increased by contamination of the sur- 
faces, deliberately by lubrication or inad- 
vertently by reaction with the environment. 
Coffin describes experiments in which the 
atmosphere surrounding the tests may con- 
sist of helium rather than air. In general, 
the effect of air is shown to be harmful. A 
particular example was where a lead rider 
was run on a steel disc. Here, the introduc- 
tion of oxygen was responsible for transfer- 
ring the process from sliding by shear to 
sliding by welding, the presence of oxygen 
apparently increasing the adhesion at the 
interface sufficiently to cause fracture to 
occur within the lead. It is possible that in 
an oxygen or air atmosphere, the interaction 
at the interface is between oxides rather 
than between metals. 

Other tests explored the effect of ambient 
temperature and, in general, transition from 
sliding to tearing conditions occurred on a 
critical temperature being reached. Similar 
experiments in which a lubricant was used 
showed also transition from one form of wear 
to another on a critical temperature being 
reached. This result agrees with the general 
ideas regarding the inception of scuffing, 
the transition temperature in the case of 
gears corresponding with Biok’s “ Flash 
Temperatures.” 

The next stage in the study of the subject 
is the effect of deliberately applied lubricants 
to reinforce any naturally occurring bound- 
ary layer. The action of a lubricant may be 
either by chemical reaction with the surface, 
hydrodynamic behaviour or by physical 
adsorption. The pioneer work of Hardy on 
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this latter topic has not always been con- 
firmed by subsequent workers but in an 
extremely thorough investigation by Zisman, 
the main premises of Hardy’s work have 
been confirmed. It is to be noted that 
Zisman’s work was concerned with a stain- 
less steel ball sliding on very smooth glass. 
A word of caution may be in place here in so 
far as this system may not be representative 
of the majority of cases where metal slides 
against metal in engineering practice. 

A major advance represented by Zisman’s 
work relates to the method of depositing a 
mono-molecular film on to the test piece. 
Early workers had transferred films from 
water surfaces in a Langmuir trough but 
Zisman has developed means for absorbing 
these films from solutions and for com- 
pletely separating the resulting film-coated 
solid from the solvent. The effect of the 
means used to produce the mono-molecular 
layer are discussed in the paper, two afore- 
mentioned methods being compared with 
films deposited from the vapour phase. A 
great deal of data is given relating to a 
large number of chemical substances and 
this paper alone is worthy of study by any- 
one interested in the fundamentals of 
lubrication. 

Irregular sliding, sometimes leading to 
noise and serious vibration, is often associ- 
ated with poor lubrication conditions. Cir- 
cumstances where the coefficient of friction 
diminishes with sliding velocity will, in an 
elastic system, provide negative damping 
which may cause relaxation oscillations or 
“* stick-slip.””. Rabinowicz shows how this 
condition’ may arise from variations in 
frictional behaviour of different areas of a 
surface. He states that effective lubrication 
of a steel surface requires about 10-*cm of 
a solid lubricant which may be a soap 
formed by reaction between active con- 
stituents of the lubricant and the surface 
itself. This is probably a fairer representa- 
tion of the action of many boundary lubri- 
cants in practice than any explanation 
based on the adsorption of mono-molecular 
layers. As has been shown by earlier 
workers, stick-slip phenomena can usually 
be overcome by the provision of adequate 
damping within the system and, indeed, by 
suitable adjustment of the stiffness and 
relative velocity thereof. 

The volume also includes an exposition 
by Dr. F. P. Bowden of the recent achieve- 
ments of the Research Laboratory for the 
Physics and Chemistry of Solids at Cam- 
bridge. Our readers will already be familiar 
with this work. 

Drutowski describes some experiments of 
the friction of steel balls rolling on plates. 
He records considerable erratic variations 
in the magnitude of this property, and studies 
the effect of hardness and other material 
properties. The variation of friction with 
load is divisible into two ranges. In the 
lower range, where elastic conditions pre- 
dominate, the rate of increase of friction with 
load is considerably less than in the higher 
range where plastic conditions operate. 
The work generally supports the hypothesis 
that energy lost in rolling is dissipated by 
hysteresis losses within the material. 

It being assumed that wear takes place 
on numerous isolated pressure points, it is 
necessary to consider the aggregate effect of 
this action on complete components. Davies 
presents a tentative method for the mechanical 
wear process based on certain assumptions. 
But it is difficult to accept the initial assump- 
tion that rubbing materials receive energy in 
quanta, all of which are of the same size; 
hence it is difficult to accept the paper as 
anything other than an exercise in ingenuity 
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in manipulating statistical concepts without 
much interest for the practising engineer. 

Taken as a whole, the volume represents 
a considerable step forward in understanding 
certain processes of wear. It is to be regretted, 
however, that it contains no treatment of 
wear due to the presence of foreign abrasives 
because this represents a practical case of 
real importance. Nevertheless, advances on 
the lines described in the volume are pre- 
requisite for understanding the more com- 
plicated wear processes which occur in 
practice. 


Recherches éxperimentales sur les ondes de 
choc produites par les décharges condensées 
dans les gaz rares. By MICHEL CLOUPEAU. 
Publications Scientifiques et Techniques 
du Ministére de l’Air, No. 352. Magasin 
C.T.O.: 2, Avenue de la Porte-d’Issy, 
Paris (15e). Price Fr.1180. 

THE high-intensity flash produced when a 
condenser is discharged across the two 
electrodes of a discharge tube filled with a rare 
gas gives rise to a variety of spectral lines 
plus a continuous background of radiation 
which has been observed to extend from the 
near ultra-violet through the visible range 
into the near infra-red. While the total 
spectral distribution has been well investi- 
gated owing to its importance in such fields 
as photography, it seemed of importance to 
discover more about the time distribution of 
these radiations as a step towards establishing 
the mechanism of origin of the continuous 
background radiation which is still obscure. 
The procedure was to obtain, by means 
described in the paper, a stabilised discharge 
which could be repeated exactly, and to 
analyse it with a rotating mirror and spectro- 
graph. The existence of shock waves in the 
plasma was established and their nature 
investigated. 


Cutting Fluids. Esso Petroleum Company, 
Ltd., 36, Queen Anne’s Gate, London, 
S.W.1. Price 7s. 6d. 

THis book was first published some seven 
years ago and the new edition is designed to 
bring the information then given up to date. 
It deals with “* straight ” cutting oils, soluble 
oils and solution type fluids, and gives notes 
on the selection, application and use of 
cutting fluids. The various types of Esso 
cutting fluids are listed at the end of the book 
with their recommended applications. 


Books Received 


Angus Gear Book. George Angus and Co., Ltd., 
Prince Consort Road, Hebburn-on-Tyne. Price 15s. 

Das Trocknen. By F. Kneule. Verlag H. R. 
Sauerlander and Co., Aarau, Switzerland. Price 
Sw.Fr.45. 

Our Mineral Resources. By Charles M. Riley. 
Chapman and Hall, Ltd., 37, Essex Street, London, 
W.C.2. Price 56s. 

Six Great Engineers. By J. G. Crowther. Hamish 
Hamilton, Ltd., 90, Great Russell Street, London, 
W.C.1. Price 12s. 6d. 


Watch and Clock Encyclopedia. By Donald de 
Carle. N.A.G. Ltd., 226, Latymer Court, 
London, W.6. Price 50s. 

Curve Surveying. By R. B. M. Jenkins. Cleaver- 
Hume Press, Ltd., 31, Wright’s Lane, Kensington, 
London, W.8. Price 35s. 

Automatic Refrigeration. By S. Andersen. 
Maclaren and Sons, Ltd., 131, Great Sutton Street, 
London, S.E.1. Price 85s. 


Garcke’s Manual of Electricity Supply, 1958-59 
Edition. Electrical Press, Ltd., 19-20, oel Street 
London, W.1. Price 80s. 

Modern Physics. Fourth Edition. By H. A. 


Wilson. Blackie and Son, Ltd., 
Glasgow, C.4. Price 40s. 

Liverpool Overhead Railway, 1893-1956. By 
Charles E. Box. Railway World, Ltd., 245, Crickle- 
wood Broadway, London, N.W. 2. Price 25s. 
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British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department af the Institution at 2, Park Street, London, W.1 


NICKEL COPPER ALLOY CASTINGS 
No. 3071 : 1959. Price 4s. 

NICKEL AND NICKEL — 
No. 3072 : 1959. Price 5: 

NICKEL AND NICKEL ALLOYS— STRIP 
No. 3073 : 1959. Price 5s. 
NICKEL Hage NICKEL ALLOYS—TUBE 

3074 : 1959. Price 5s. 
NICKEL AND NICKEL ALLOYS—WIRE 
No. 3075 : 1959. Price 4s. 
NICKEL AND NICKEL ALLOYS—RODS AND 
SECTIONS 
No. 3076 : 1959. Price 5s. 


This series of six standards for nickel and nickel 
alloys supersedes the earlier series, B.S. 1525-1537, 
issued in 1949,. The standards for wrought materials 
have been regrouped so that one document applies 
to each wrought form, as in the B.S. 1470-1477 series 
for aluminium and in the schedules of wrought 
copper and copper alloys which are in course of 
preparation. 

The requirements for the three materials included 
in the earlier series of standards have been amended, 
and a fourth material—low carbon nickel—has been 
included for some forms. Code numbers have been 
allocated to them and are used throughout the 
series, but associated with the British Standard 
number for each wrought form. Sheet and strip 
material, previously dealt with under one cover, are 
now the subject of separate standards as different 
tolerances apply and low carbon nickel is not nor- 
mally supplied in strip form. 


BROAD FLANGE BEAMS, UNIVERSAL BEAMS 
AND COLUMN SECTIONS 

No. 4B ; 1959. Price 8s. 6d. This new standard 
includes the dimensions, tolerances and properties 
of twenty different broad flange beam sections, 
forty-four universal beam sections and twenty-seven 
universal column sections. The universal beams 
specified differ in many respects from the standard 
steel sections shown in B.S, 4, particularly as regards 
the taper of the flange, which i is only 2 deg 52 minutes. 
The column sections and broad flange beams have 
nominally parallel flanges and all three types of 
section specified have square toes. A new method 
of designating the various sections has been adopted. 
Previously, British Standard sections were desig- 
nated by letters and numbers which were quite 
arbitrary, but this method was rarely used in 
industry. It was therefore decided to follow the 
common practice, and a section is now designated 
by its nominal size in inches and its weight per foot 
in pounds. The standard deals not only with the 
new universal beams and column sections, but also 
with the broad flange beams previously specified in 
B.S. 2566, therefore avoiding any possibility of 
ambiguity concerning which standard to quote 
when specifying sections with parallel flanges. The 
opportunity has also been taken to include require- 
ments for some additional broad flange beams which 
were not being rolled at the time of publication of 
B.S. 2566 in 1955. 


WHEEL PAIRS FOR LOCOMOTIVES AND 
ROLLING STOCK 


No. 3117:1959. Part 4: “Gibson Ring 
Tyre Fastening,” and Part 5: “ Machining and 
Assembly.”’ Price 3s. each. The dimensions of the 
Gibson ring tyre fastening specified in Part 4 of this 
publication are identical with those in Railway Clear- 
ing House Standard No. 7, and the fastening itself 
is of a type in normal use by British and overseas 
railways. Requirements are specified for the material, 
and the standard concludes with a fully dimensioned 
diagram of a cross section of the bar material, together 
with details of all the necessary tolerances. Com- 
prehensive testing requirements for wheel pairs are 
specified for use when balancing is specified. 

Part 5 of this publication specifies detailed require- 
ments for the machining and assembly of wheel pairs 
for locomotives and for rolling stock of all kinds. 
It excludes, however, requirements for driven and 
coupled wheels fitted with crankpins, since these will 
have limited application in the future, and their 
inclusion would cause unnecessary complication. A 
number of approved alternatives for processes are 
provided to enable the use of any particular workshop 
equipment. 


TOUGHENED POLYSTYRENE MOULDING 
MATERIALS 


No. 3126 : 1959. Price 4s. In this new publication 
requirements are specified for three types of toughened 
polystyrene mou! materials consisting of thermo- 


plastic polymers or pad orm of styrene and suitable 
additives. They deal with impact strength, softening 
point, tensile strength, elongation at break, water 
absorption, volatile matter and electrical properties. 
Methods of test are also specified. 





The Physical Society Exhibition 


The Physical Society Exhibition has been held this week at the Old and New 
Halls of the Royal Horticultural Society, Westminster, and closes at \ p.m. 


to-day, January 22. 


HE forty-fourth annual exhibition of the 

Physical Society was opened on January 18 
by Mr. A. J. Philpot, C.B.E.,M.A., B.Sc. As 
is customary, the exhibition was the occasion 
for discourses and demonstration lectures 
given on the evenings of the first three days. 
On January 18 Fit. Lt. J. Billingham of the 
R.A-F. Institute of Aviation Medicine, 
spoke on “‘ Some Reactions of the Human 
Body to the Stresses of High Performance 
Flight.” The lecture on January 19 was 
given by Dr. L. Essen of the National 
Physical Laboratory on “ Atomic Time,” 
and on January 20 Dr. D. A. Wright, of 
the Research Laboratories of The General 
Electric Company, Ltd., spoke on “ Recent 
Advances in Solid State Physics.” 

An electron-beam parametric amplifier 
operating on the longitudinal space 
charge wave principle was shown by the 
Research Laboratories of The General 


Fig. 1—Electron-beam parametric amplifier operating 
on space charge wave principle 


Electric Company, Ltd. The effect involved 
is similar to that observed when a sound 
wave passes through a gas, the molecules 
responding in a series of compressions and 
rarefactions, and the wave travelling at a 
constant velocity irrespective of frequency. 
Similarly, when an r.f. signal is applied to 
a constant d.c. electron beam, it is propa- 
gated by a bunching and de-bunching effect 
among the electrons, but in this case in the 
form of two separate waves, one with a 
velocity slightly higher, and the other 
slightly lower, than the electron beam. These 
are the fast and slow space charge waves. 
Until now, all beam amplifiers (klystrons, 
travelling wave tubes, &c.) have been of the 
slow space charge wave type, where this 
wave is amplified as the r.f. signal grows. 
Noise from the cathode cannot be removed 
from this wave and will increase with the 
signal. The equipment shown (Fig. 1) 
is a research model for work at 2500 Mc/s; it 
amplifies the fast space charge wave, from 
which the cathode noise can be removed 
before the signal is applied. Amplification 
is caused by the interaction between the 
fields set up by bunching processes at the 
signal frequency with those of the driver 
(called the “ pump”) working at twice this 


frequency. 


A selection of the exhibits is reviewed in this article. 


A transverse field electron-beam para- 
metric amplifier for 200 Mc/s, the N1036 
(Fig. 2) was shown by the English Electric 
Valve Company, Ltd., Chelmsford, Essex. 
This belongs to a family of amplifiers 
characterised by extremely low noise and 
high gain over a relatively wide band, the 
noise figure in this instance being as low as 
2 dB, with a gain of 20 dB and a bandwidth 
of about 25 Mc/s. Tubes of this kind with 
comparable performances can be designed 
for operation at much higher frequencies. 

In this quadrupole form of parametric 
amplifier an electron beam interacts with a 
radio frequency field transverse to the 
normal path of the beam. A beam produced 
by the electron gun is directed through an 
input coupler, a quadrupole or amplifying 
section, and an output coupler to a collector 
electrode. This beam is focused by an 
axial magnetic field, the field strength being 
such that the cyclotron frequency of the 
electrons and the input signal frequency are 
approximately equal. 

Couplers of the Cuccia pattern are used 
for injecting and removing the signal from 
the beam, and the input coupler performs 
the additional function of removing rotational 
noise generated by the cathode. The input 
coupler and the beam can be considered as 
two coupled transmission lines and, ideally, 
all rotational noise in the electron beam is 
transferred to the coupler, whilst the input 
signal is impressed on the beam in the form 
of a fast wave. 

In the input coupler section, the combined 
action of the transverse signal field and the 
axial magnetic field causes the beam elec- 
trons to describe helical paths with radii 
increasing linearly as they travel through 
the section. After leaving the input coupler, 
the electrons in the modulated beam continue 
to travel in helical paths of constant radii 
until they reach the quadrupole section, 
where the actual amplification takes place. 

The quadrupole structure consists of 
four plates, equi-spaced round the beam and 
suitably interconnected, with four coils for 
tuning to the pump frequency. A pumping 
signal of twice the input signal frequency is 
applied to this structure and an alternating 
field is produced. This field may be resolved 
into two counter-rotating fields in the 
manner usually employed with four-pole 
electrical machines, each field having a 
frequency equal to the input signal fre- 
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quency. One field component rotates syn- 
chronously with the beam and acts upon 
electrons of the correct phase to produce an 
exponential increase in the radii of their 
paths and hence to give linear amplification. 
Electrons in phase opposition to the rotating 
field are decelerated and the radii of their 
paths decrease exponentially, e.g. linear 
attenuation is produced. The average kinetic 
energy of the electrons, derived over a 
number of electrons entering the quadrupole 
section with every possible phase angle, is 
increased, resulting in an overall gain. 

In the output coupler section, the spiralling 
electrons transfer their rotational energy to 
the output circuit and the radii of their 
paths is reduced to near Zero. 

Unlike the travelling wave tube, the input 
and output stages of the parametric amplifier 
are coupled by the beam only ; the device 
is unilateral and is therefore unconditionally 
stable. In addition, excessive input signals 
cause the beam to spiral out and strike the 
tube electrodes, thus “cutting-off” the 
tube. Since the beam power is very low, 
no damage is incurred by the tube electrodes 
under these conditions. The “cut-off” 
characteristic provides complete protection 
to any following stages in an equipment and 
is of particular importance in radar applica- 
tions. 

Another form of parametric amplifier 
was seen on the stand of the Admiralty 
Surface Weapons Establishment. This was 
a broadband S-band negative conduct- 
ance amplifier using a number of variable- 
capacitance diodes to achieve operation 
over a broad frequency band. Each diode 
is mounted in a shunt arm which is con- 
nected to a main transmission line. Each 
arm can be considered as a single negative 
conductance parametric amplifier. In_ this 
type of amplifier a source of power at 
frequency f,, called the pump, is applied 
to a non-linear capacitor (the diode) to- 
gether with the signal frequency f;. Con- 
nected to the diode is a circuit tuned to the 
difference or “idler” frequency (/,-/t) 
which is generated by the mixing of the 
signal and pump frequencies in the non- 
linear capacitor. The capacitor is an energy 
storage element with little loss, and power 
from the pump is converted to power at 
the signal and idler frequencies. When the 
signal and idler circuits are tuned to reson- 
ance, the admittance to the signal is a 
negative conductance. The main trans- 
mission line is then loaded with a number of 
small negative conductances spaced at a 
quarter of the signal wavelength apart 
(this being the spacing between the shunt 
arms). Each negative conductance results 
in a small increase in gain of the signal. 
Reflections from the negative conductances 
cancel to a first approximation because of 
the quarter-wave spacing. The gain from 


Fig. 2—Construction of electron-beam parametric amplifier, showing input and output couplers and 
quadrupole amplifying section 
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Fig. 3—Silicon nitride components ; in the centre is a thermal shock test piece 


each diode is deliberately limited to achieve 
bandwidth and a number of diodes is used 
to obtain the required overall gain. 

Also on the stand shared by the Admiralty 
Research Establishments, much attention 
was attracted by an exhibit of silicon nitride 
as a high temperature engineering material 
presented by the Admiralty Materials Labo- 
ratory ; a small pierced disc of the material 
was being regularly heated to bright red and 
quenched in water. The original require- 
ment for which this material was investi- 
gated was to form stator blades for gas 
turbines operating at 1200 deg. Cent. 
(2200 deg. Fah.) and hence resistance to 
thermal shock was taken as the criterion of 
first importance. The material is formed by 
heating silicon in an atmosphere of nitrogen ; 
to react more than a small proportion of 
the silicon on the surface of the mass, silicon 
in the form of fine powder is used, and it is 
first held for, say, sixteen hours at just below 
the melting point of silicon. A “* skeleton” 
of silicon nitride will then be holding the 
mass together, and in this state it is possible 
to machine the material like a metal ; 
when the conversion is completed by heating 
to a temperature above the melting point of 
silica, again in a nitrogen atmosphere, very 
little change in dimensions takes place. In 
Fig. 3 it is shown that shapes can be formed 
that would not normally be attainable with 
a ceramic.* A desired configuration can also 
be attained by moulding the powder to the 
desired shape, several examples being dis- 
played that had been consolidated by hydro- 
static pressure within specially shaped rubber 
bags. 

The mechanical properties of the material 
are generally good, but the resistance to 
creep is poor. However, a virtually in- 
definite creep life under 14 tons per square 
inch at 1200 deg. Cent. has been demon- 
strated by dispersing into the material 
5 per cent silicon carbide. Apart from a low 
resistance to impact, common to ceramic 
materials, it has one other shortcoming in 
that it is attacked by molten vanadium 
pentoxide ; however, it is considered that 
this effect will be inconsiderable when the 
mouldings are glazed. Since it is wetted by 
no metals outside the platinum group, it 
has found applications in crucibles and 
thermocouple probes, and it has been used 
as a low-speed bearing with high tempera- 
ture alloys at up to 800 deg. Cent. 

For coating unglazed ceramic bodies 
with a continuous layer of platinum metal 
there have recently been developed special 
liquid preparations, and articles so treated 





* This i'lustration and the summary of properties are taken 
from “ Silicon Nitride—A New Ceramic,” by N. L. Parr, 
M.1.Mech.E., F.1M., Journal of the Royal Naval Scientific 
Service, Vol. 15, No. 1 (January, 1960). + 


were displayed by Engelhard Industries, 
Ltd. Layers of platinum 0-005in-0-Olin 
thick can very readily be deposited, it being 
necessary to fire the body in order to burn 
away the vehicle in which the metal is 
applied. The resulting films are bonded 
strongly to the ceramic and are not porous. 
Such films have been used to protect ceramics 
from corrosion by, for instance, molten 
glass, far less of the precious metal being 
needed than when it is applied in sheet form 
—moreover, the coating can be applied at 
the plaees particularly subject to attack. 


Summary of Physical and Mechanical Properties 
of Silicon Nitride 
Chemical formula: Sig Ny. Appearance: Light and dark 
grey porous body. Structure : Hexagonal, lattice constants. 








Alpha form Beta form 
CORE |? 748+0-001 | 7-608-40-001 
* he. BE ‘17 £0-001 | 2-91040-0005 
Theoretical 
density . 3-184 gic.c. 3-187 g/c.c. 








Density can be varied between the limits 1:8 to 2-7 grammes 
per cubic centimetre (and possibly higher) by changes in the 
method of pressing the silicon compact. This corresponds to a 
porosity of 43 to 15 per cent. 

Mechanical properties : Young’s Modulus for material of 
density 2:2 grammes per cubic centimetre, typical value is 
4000 tons per square inch at room temperature and about the 
same at 1000 deg. Cent. 

Compressive strength : 35 tons per square inch (approximate). 

Hardness : 1100 VPN. 

Transverse rupture strength: Density 2:2 grammes per 
cubic centimetre, 5 tons per square inch at 20 deg. Cent. and 
7 tons per square inch at 1200 deg. Cent. ; density 2-5 grammes 
per cubic centimetre, 10 tons per square inch at 20 deg. Cent. 
and 13 tons per square inch ai 1200 deg. Cent. 

Thermal properties : Coefficient of thermal expansion 2-5 
10_, per deg. Cent. 

Thermal conductivity 0-0037 cgs. units. 
sublimation 1900 deg. Cent. 

Electrical properties: Electrical resistivity (engineering 
quality) at room temperature (dry) 1-410’ ohm-—centimetre. 
A completely nitrided material, tested at elevated temperature 
(dry B.C.R.A.). 


Temperature of 


‘ Room| 400 | 700 1050 
“Resistivity ohm-cm.... ... .../ 10 | 10% | 10° | 10" 
| 


Temperature, deg. Cent. ... 


The ultrasonic flowmeter illustrated (Fig. 4) 
was shown by the British Scientific Instrument 
Research Association. In order that the 
section of the pipe shall remain unobstructed, 
the crystal transducers are mounted well 
outside the pipe and inclined so that the 
energy is reflected from one to the other off 
the far side of the pipe. Each transducer 
operates simultaneously, at slightly different 
frequencies near to 5 Mc/s, as a transmitter 
and a receiver, and the difference between the 
phase lags of the transmissions in the two 
directions is dependent principally on the 
flow velocity. It is claimed that variations 
in the velocity of propagation cause variations 
in the length of path through the liquid 
(gases cannot be handled) due to the refrac- 
tion at entry and exit, and that these varia- 
tions render the output relatively insensitive 
to velocity of propagation: if the fluid 
medium is changed, the instrument must be 
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Fig. 4—Ultrasonic flowmeter, showing transducers fitted to a 2in pipe 


calibrated afresh. The principles of a simple 
temperature-insensitive flowmeter were 
detailed under British Patent Specifications in 
our last issue. 

It is established practice in the design of 
electrical instruments to use hair-springs to 
both control the movement and carry the 
current to and from the moving coil. An 
advance on this principle was displayed by 
the Cambridge Instrument Company, Ltd., 
in the shape of prototype galvanometers in 
which the movement was constrained exclu- 
sively by tensioned metal bands at each end 
of the axis: the bands were anchored to 
leaf springs that maintained the tension 
closely constant. The elimination of jewels 
and all relative motion between parts in 
contact has rendered the movement more 
resistant to degradation by orders of mag- 
nitude, design to withstand 300g in any 
direction presenting no difficulty: it is 
expected that longevity and reliability will be 
correspondingly improved. An additional 
advantage is that a wide range of zero 
adjustment is available simply by rotating 
one of the spring mountings. 

Another refinement for dial indicators was 
displayed by Thorn Electrical Industries, 
Ltd. It is relatively easy to illuminate the 
scale of an instrument, but often the moving 
element remains inconspicuous ; while a 
moving scale overcomes this difficulty, it has 
relatively high inertia. Instruments were on 
show in which both the dial and the needle 
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were electro-luminescent : to obtain contrast, 
the needles were painted with ‘* Dayglo” 
so as to appear red against the pale green or 
blue scale. Such instruments have, we are 
advised, been placed in service by Chrysler. 

We illustrate (Fig. 5) a burette based upon 
the design of glandless pump in which a roller 
passes along a flexible tube, squeezing the 
fluid before it. By wrapping the tube into a 
coil of more than one turn, W. G. Pye and 
Co., Ltd., has evolved a dispenser with a 
very highly linear output : it is claimed to be 
devoid of any tendency to add or suck back 
a drop of liquid. The scale of 0-01 c.c. is 
attached directly to the driving knob: the 
scale of units advances one for every com- 
plete revolution, and can be returned to zero. 
It is not impossible to turn the knob back- 
wards. 

Among applications of the Hall effect was 
a clip-on d.c. milliammeter shown by the 
Solartron Electronic Group, Ltd., Thames 
Ditton, Surrey. This has been developed 
to meet the need, felt particularly by those 
working on transistor circuits, of a d.c. 
measuring instrument having a negligible 
voltage drop. The instrument probe, which 
is clipped round the lead in which current 
is to be measured, contains a magnetic 
circuit and a small Hall effect plate. Since 
the probe embraces the magnetic field sur- 
rounding the wire, the output from the Hall 
plate, which is energised from a stable 
source within the instrument, is proportional 
to the intensity of the field and hence to the 
magnitude of the current. This output is 
amplified and applied to an indicating meter 
with full-scale current ranges of 30mA to 
!A. The instrument is fully transistorised 
and may be operated from a 50 c/s mains 
supply or from internal batteries. 

Another Hall effect device was an analogue 


multiplier shown by the Research Laboratory 
of A.E.I. (Manchester), Ltd., Trafford Park, 


Manchester, 17. This took the form of a 
small plug-in unit comprising a _ semi- 
conducting plate mounted in the gap of a 
ferrite pot core assembly, a magnetic field 
in the gap being derived from a current in a 
winding on this core. Signals in the form of 
currents supplied to this winding and to the 
semiconductor plate give rise to an output 
Hall voltage which is proportional to the 
product of these currents. This product 
formation can be made accurate to 0-1 per 
cent. Variations in ambient temperatures 
affect the output at a rate of 0-02 per cent 
per deg. Cent. The complete unit demon- 
strated comprised the Hall effect multiplier, 
transistorised drive and output amplifier. 

A 1750W compact source H.P.M.V. arc 
discharge lamp (Fig. 6) shown by the 
Research Laboratory of A.E.I. (Woolwich), 
Ltd., was stated to be one of the most 
powerful enclosed compact source lamps for 
4.c. Operation commercially available to-day. 
In earlier forms of this light source a problem 
existed in the time required for the mercury 
to cool after running, for until it had done so 
the lamp could not be restarted because of 
the high pressure inside the envelope. Various 
methods have been tried for re-establishing 
the arc in these conditions, such as the 
introduction of a third electrode to strike an 
auxiliary arc, the use of a Tesla coil to 
produce a high voltage, or the practice of 
keeping the lamp running at reduced output 
in a condition known as “ simmering.” In 
the lamp exhibited, however, re-starting when 
hot is accomplished by the use of an hf. 
starter producing a high voltage at a high 
frequency which may be superimposed on 
the mains frequency. This enables the lamp 
to be shut down and restarted without delay. 
There is also a filling of xenon in the lamp 


Fig. 6—1750W compact source lamp 


which cuts the running-up time from cold to 
full output to a maximum of about five 
minutes. After half a minute from switching 
on, the mercury on the bulb begins to clear 
and a useful amount of light is produced. A 
further effect of the xenon filling is that it 
enables the power input to be increased 
without causing sputtering of the electrodes. 
The extremely bright and small size of the 
arc (35,000 stilbs per 4 square inch approxi- 
mately) and the relatively high output in the 
long-wave ultra-violet region make it of 
interest in two main fields of application. 
The small bright arc facilitates its use with 
optical systems and enables a satisfactory 
beam to be obtained from reasonably small 
and cheap reflectors. Searchlights and high 
bay illumination are suitable applications. 
The high ultra-violet output offers con- 
siderable advantages for such applications as 
fadeometers and photogravure work. 

Salford Electrical Instruments, Ltd., showed 
a gamma-ray level indicator equipment 
which was originally developed for the 
National Coal Board to provide remote 
indication of the level of coal within pithead 
and underground bunkers, but various kinds 
of y-source and detector heads have been 
developed which allow it to be used for a 
variety of other industrial applications involv- 
ing both solids and liquids. A _ suitably 
shielded radioactive source projects a beam 
of gamma radiation which produces a 
relatively high count rate output from a 
detector unit placed within the beam at the 
required distance. Interruption of the beam 
leads to some absorption of radiation by the 
interrupting medium and a corresponding 
reduction in the count rate output from the 
detector. By eliminating probes and light 

eams, the system is not liable to interference 
by the adherence of damp coal, dirt and 
mechanical damage. 

Apart from the Geiger-Muller tube, the 
detector unit contains no valves or transistors 
and may be situated up to 500 yards from the 
control unit. The latter is fully transistorised 
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and monitors the output from four detector 
units, a predetermined reduction in count 
from any one leading to the operation of the 
appropriate electromagnetic flag indicator 
on the front of the unit. An audible alarm 
may be preset to operate at any level, and a 
fault indication is given whenever abnormal 
count rate conditions exist in any channel 
or if a power supply failure should occur. 
A four-level slave indicator operated from 
the main control unit allows the detector/indi- 
cator distance to be increased to approxi- 
mately 2000 yards ; a single-level electronic 
control unit is also available. 

A demonstration on the same stand showed 
a continuous-recording dew-point hygro- 
meter, in which a d.c. thermocouple consisting 
of p- and n-type bismuth telluride elements is 
used to cool a stainless steel mirror, which 
forms the cold junction strap between the 
elements, by the reverse Peltier effect. The 
mirror is maintained at the dew-point by 
variation of the intensity of radiation from a 
control lamp incident on the body of the 
couple. This radiation is servo-controlled by 
the change in reflecting properties of the 
mirror surface at the dew-point, which are 
monitored by a narrow light beam in con- 
junction with a photocell and amplifier. 
A conventional thermocouple fixed to the 
mirror surface is used in conjunction with a 
pen recorder to provide a continuous record 
of the mirror temperature. 

Another equipment for the remote monitor- 
ing of coal bunkers giving only a yes/no 
“coal present” output, a mechanical level 
sensor, was displayed by the Coal Research 
Establishment on the stand of the National 
Coal Board Scientific Department. The 
device, which is simple in construction and 
highly immune from accidental damage, 
consists of a tube extending into the bunker 
to the point with respect to which indication 
is required. Along this tube a current of air 
is driven by a low-pressure blower, and in its 
passage it passes through a simple injector 
which draws in additional air through a 
branch pipe. If now the outlet is restricted 
by the presence of coal, the pressure at the 
outlet from the injector will increase and the 
direction of flow in the branch pipe will 
reverse. The signal is therefore generated 
by a flow direction indicator in the branch : 
the one illustrated, in which air enters 
downwards, uses a hot wire anemometer 


Fig. 7—Bunker level indicator sensing presence of coal 
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consisting of two coils of wire, one above the 
other : each coil is an arm of an a.c. bridge, 
and the downstream arm will be hotter and 
therefore of higher resistance. If the fan fails 
to deliver ‘air, convection will cause an 
upward, “ coal present ”’ indication. Another 
detector is a simple flap switch, which also is 
arranged to fail to the safe indication such 
that the bunker is not overfilled. The 
indicator, which is fully transistorised, is 
being manufactured by John Davis and Son 
(Derby), Ltd. 

A revolutions per minute indicator for 
spark ignition engines which operates 
by detecting the pulse repetition rate of h.f. 
pulses from the ignition coil was shown by 
British Physical Laboratories, Radlett, Herts. 
This instrument operates from the normal 
car battery and is stated to have been made 
independent of battery voltage changes by 
the incorporation of a zener diode stabiliser. 
Only three leads are connected to the instru- 
ment, two going to the battery and the free 
end of the third being coiled round the 
insulation of the high tension lead to form 
a capacitative pick-up. Pulses picked up by 
this means are used to trigger a transistorised 
monostable oscillator, the variation of the 
repetition rate with changing engine speed 
causing the mark/space ratio of the oscillator 
to change. The oscillator output voltage is 
rectified in a circuit which simultaneously 
clips the amplitude of the square waves to a 
constant level. In this way a resultant level 
of d.c. proportional to engine speed is 
obtained and operates a meter with a 270 deg. 
scale. All electronic components are incor- 
porated in a printed circuit fitted into the 
indicator case, which measures 34in- in 
diameter by 24in deep. By using an oscil- 
lator instead of operating the indicator 
directly from the pulses in the high tension 
lead, spurious operation from other h-f. 
sources is avoided. The indicator is being 
marketed by Crypton Equipment, Ltd., 
Bridgwater, Somerset. 

A demonstration on the stand of E.M.I. 
Electronics, Ltd., showed a new vidicon 
camera tube with storage characteristics 
operating in a 625-line closed circuit tele- 
vision system for displaying transient pheno- 
mena on an oscilloscope.° This vidicon 
tube has a specially prepared photo-con- 
ductive surface with integrating and storage 
properties. Persistence of the image is about 
a minute. Tubes of this kind can be used 
for systems conversion, for example, to 
present a radar picture as a bright, stationary 
television display. Such a picture might be 
useful in airport control, enabling a situa- 
tion as recorded on a P.P.I. tube to be 
studied in normal lighting and with all 
aircraft visible simultaneously. 

Specimens of electronic apparatus being 
contributed by the Mullard Research Labora- 
tories for a stellar interferometer under con- 
struction for Sydney University were shown 
on one of the stands of Mullard, Ltd. The 
interferometer will enable the angular dia- 
meter of a star to be computed, using the 
fact that the intensity of the light emitted 
from a star has fluctuations within the 
frequency band 5-100 Mc/s. (These fluctua- 
tions are distinct from apparent fluctuations 
due to the earth’s atmosphere, which occur 
at a frequency below 4 Mc/s.) 

The instrument consists, in essentials, of 
two mirrors, each about 10 square metres 
in area, situated about 200 yards apart on a 
rotatable circular track. Light received by 
the mirrors is focused through a narrow- 
band optical filter on to special photo- 
multiplier tubes capable of sensing the high 
fluctuation rates involved. Signals from the 
two photomultipliers are amplified by dis- 


tributed amplifiers providing a gain of 
40 dB, and the instantaneous outputs of the 
amplifiers are multiplied together. Any 
correlation between the two outputs will 
result in a d.c. signal, the value of which 
depends on the degree of correlation. 
Correlation measurements are integrated 
over a period of several hours, and the final 
result, together with other known data, 
enables the angular diameter of the star to 
be calculated by a computer. Contributions 
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by Mullard, Ltd., to the interferometer 
comprise the whole of the correlation meas- 
uring equipment, together with items of test 
apparatus. Demonstrations at the exhibition 
showed the distributed amplifiers, a part of 
the phase-measuring unit which measures the 
phase of the signals passing through the 
amplifiers, and a timing unit which exercises 
overall control over the entire instrument. 
The latter employs six high-speed trochotron 
counting tubes. 


Transistors in Discharge Lamp Circuits 


An official communication from the staff of the Research Laboratories of The 
General Electric Company, Ltd., entitled “* The Application of Power Transistors 
to the Operation of Gas Discharge Lamps from D.C. Supplies,” was presented 
to the Utilisation Section of the Institution of Electrical Engineers on January 14. 


The authors are I. F. Davies* and D. Dunthorne. 


We abstract below some 


particulars of transistor circuits used with low-pressure, hot cathode fluorescent 
tubes, particularly for transport lighting. 


P to recent times the operation of 

fluorescent tubes from d.c. supplies 
was attended by a high ballast power dissi- 
pation and loss of light output due to 
electrophoresis—the migration of positive 
mercury ions to the cathode ; furthermore, 
it was impossible to operate these lamps 
directly from d.c. supplies as low as 24V, 
and for such applications it has been neces- 
sary to use d.c./a.c. inversion equipment. 

During the last two years the development 
of self-driven inverters, using germanium 
power transistors, has eliminated all moving 
components. Transistor inverters can be de- 
signed to operate from any d.c. supply from 
about 12V up to several hundred voits. These 
inverters can be associated with a single 
fluorescent tube and ballast or can be con- 
structed as a power pack to supply a.c. 
power to a number of separate lamp-and- 
ballast combinations. 

Circuits for the operation of fluorescent 
tubes at frequencies up to | ke/s have been 
in use for many years, mainly in transport 
installations. As the operating frequency is 
increased, some of the lamp parameters 
change. This is especially true of the lamp 
voltage, which changes from a square to a 
sine waveform. This is brought about by 
the ionisation in the lamp approaching a 
steady value as the frequency increases, and 
thus causing the lamp dynamic character- 
istic to approach a straight line at frequencies 
of 5 kc/s and greater. With a sine-wave 
lamp current, as is obtained with a choke 
ballast below 1 kc/s, and with choke and 
capacitor ballasts above this frequency, this 
results in an increased lamp waveform power 
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Fig. 1—-Single-ended sine-wave inverter 


factor and an increased luminous efficiency. 
Other contributing factors are lower cathode 
losses and greater efficiency of production 
of the ultraviolet radiation which excites the 
lamp phosphor. There appears to be little 
advantage in using supply frequencies greater 
than about 20 kc/s, since the efficiency/ 
frequency curve levels off at this point. 

- yee Now with Philips Electrical, Ltd. 





The circuit of a typical class B sine-wave 
integral inverter is shown in Fig. 1. The 
inverter is a_ self-driven tuned-collector 
oscillator, and the load consists of a switch- 
less-start fluorescent-tube circuit having un- 
compensated lamp cathode heating derived 
from windings on the oscillator transformer. 
The overall theoretical efficiency of such a 
circuit is 78 per cent, but in practice the 
efficiency is between 50 and 55 per cent. 

A better efficiency is obtained by driving 
the oscillator into class C conditions. This 
may be most conveniently done by connect- 
ing a capacitor across the base resistor, 
Ry. The degree of class C operation may 
be increased, with corresponding increases 
of efficiency, until the peak collector current, 
which will increase with decreasing con- 
duction angle, reaches the maximum specified 
for the transistor. 

The basic single-ended common-emitter 
tuned-collector circuit has already been 
described. Where the negative side of the 
supply is earthed, a configuration which 
permits the transistor to be bolted directly 
to an earthed metal plate without the use of 
insulation washers is used. This is the 
common-emitter, earthed collector circuit. 

The circuit of a typical push-pull sinu- 
soidal inverter is shown in Fig. 2; it has a 
common biasing circuit, Cy, Ry,, which 
means that the transistors must be fairly 
well matched in gain. A greater variation 
of gains can be tolerated at the expense of 
extra components by using two separate 
biasing circuits, one in each transistor base 
lead. The advantages of push-pull over 
single-ended operation are: (a) Twice the 
power output for a given direct supply 
voltage ; (6) Improved lamp-current wave- 
form, owing to the greater symmetry of the 
circuit ; (c) The load may be disconnected 
without excessive voltage swings occurring. 

The power transistors available in this 
country are designed for sine-wave inverter 
operation on direct voltages up to a maxi- 
mum of approximately 30V. For operation 
on higher voltages, or where the normal 




















Fig. 3—A 40W transistor-inverter for British 
Railways using the circuit of Fig. 2 
low-voltage supply is subjected to high 
voltage pulses, transistors may, with suit- 
able precautions, be connected in series. 
This applies to both single-ended and push- 
pull inverters, and a typical single-ended 
circuit for operation on a 60V d.c. supply 
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Fig. 4—Class C single-ended inverter 


is shown in Fig. 4. The base resistors, 
Ry; and Ry, as well as adjusting the drive 
on the transistors, ensuring minimum col- 
lector-emitter voltage at the peak of the 
conducting half-cycie, also affcct the relative 
sharing of the voltage appearing across the 
transistors in the non-conducting half-cycle. 
The transistors are bridged by voltage- 
dividing networks Cy and Rg, which will 
supply any out-of-balance transistor current. 

The connection of the starter resistor, 
R,,, directly to the collector of transistor V, 
instead of to the negative side of the supply 
ensures approximate sharing of the direct 
voltage should the inverter fail to start. 
The starting resistors also provide some 
degree of negative feedback, which allows 
a little wider tolerance in matching the 
transistor gains. Inverters of this type have 
been made to operate from direct voltages 
up to 140V. 

Another method of operating inverters on 
direct voltages greater than 30V is to use 
the “* split-battery ’ type of inverter. The 
transformer primary is connected between 
the junction of the two transistors, and 
either to a “ half-voltage ’ tapping on the 
battery or to the mid-point of a voltage- 
dividing network. The transistors have the 
same peak current and voltage stresses as 
in the series circuit, but the circuit has the 
advantages of push- pull operation and auto- 
matic sharing of the direct voltage between 
the transistors. Against this, only half of 
the available voltage is applied to the primary 
of the transformer, and consequently the 
step-up ratios are higher. 


Royal Mail Liner 


NAMED and launched on July 7, 1959, by 
H.R.H. The Princess Margaret, the liner 
“* Amazon ”’ successfully completed sea trials and 
sailed this month on her maiden voyage. The 
liner, the first of three ordered from Harland 
and Wolff, Ltd., has been designed for the 
South American service of Royal Mail Lines, 
Ltd., calling at Vigo, Lisbon, Salvador, Rio de 
Janeiro, Montevideo and Buenos Aires. The 
ship, of which we reproduce a photograph, has 
the following principal particulars. 

584ft 

540ft 

78ft 


Length overall ... 3 
Length between perpendiculars 
Breadth moulded 
Depth moulded to upper deck . 
Gross tonnage ... 
Passengers : 
Lo - e ‘ : . 107 
Cabin-class... ; 0 
3rd class ... ... +. ae 
Insulated cargo 435,000 cu. ft 
General cargo 45,000 cu. ft 
Service speed 174 knots 


4ift 
20,350 


There are four complete steel decks, namely, 
promenade, shelter, upper and main, together 
with lower and orlop decks in the holds and 
subdivision is effected by eight watertight bulk- 
heads. Above the promenade deck is a separate 
deckhouse providing accommodation for the 
deck officers, a suite for the captain and navigat- 
ing equipment, and the main superstructure, 
consisting of the upper promenade, boat, lido 
and observation decks. 

Single-, two- and three-berth cabins, each with 
bath.or shower, for the 107 first-class passengers, 
are arranged on the upper promenade and 
promenade decks and amidships on the shelter 
deck. Aft of the shelter deck accommodation is 
the first-class entrance and forward is the 
restaurant which extends for the full width of 
the ship and seats 120 at tables for two, four and 
six. The public rooms are on the lido deck, 
there being a lounge and verandah forward and a 
gallery to starboard, leading to the smoke room, 
aft of which is the lido cafe and swimming pool. 
To port and starboard of the house are covered 
promenades and additional promenade space is 
provided on the observation deck, which is 
laid out for games. 

For the eighty-two cabin-class passengers there 
are single-, two-, three- and four-berth rooms, 
located aft to starboard on the shelter deck and 
to port on the upper deck. Forward of the 
shelter deck accommodation is an “ L’’-shaped 
restaurant in which there are tables to seat two, 
four or six, the total seating capacity being 114. 
There is a covered promenade space at the aft 
end of the upper promenade deck and below, 
on the promenade deck, is the lounge with 
cocktail bar to port and library to starboard. 
There is a swimming pool aft of No. 4 hatch. 

The third-class passengers have their two-, 
three- and four-berth cabins aft and to port on 
the upper deck and also aft on the main deck, 
and there are promenade spaces aft on pro- 
menade and shelter decks. To port on the latter 
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*Amazon” 


deck are the restaurant, lounge and smoke 
room, and there is a swimming pool located on 
the docking bridge. 

Accommodation for the crew is arranged to 
port and starboard of the casings on the main 
deck, forward and aft to starboard on the upper 
deck, with seamen and greasers on the shelter 
deck forward. Engineer officers have their 
cabins in a house on the boat deck. 

The whole of the passengers’ and crew’s 
accommodation is fully air conditioned and the 
ship is equipped with Denny-Brown stabilisers. 
The air conditioning system, manufactured and 
installed by Thermotank, Ltd., has a refrigerat- 
ing capacity of 5,000,000 B.Th.U. per hour, 
and employs twenty-three air conditioning units 
equipped with fin-tube heat exchangers. In 
winter a calorifier heats the brine, normally used 
as acooling medium, so that the heat exchangers 
function as preheaters. When the units act as 
air heaters the humidity is automatically con- 
trolled. Galleys, pantries and the various 
preparing rooms are on the upper deck and 
service to the first and cabin-class restaurants is 
by four reversible escalators, and to the third- 
class saloon by two lifts, while there is one lift 
for cabin pantry service. Other lifts include 
one for the first-class passengers, one for the 
engineer officers, and one for baggage. Auto- 
matic telephone equipment is provided and 
consists of a ninety-line exchange for the pas- 
sengers and a fifty-line exchange for the use of 
the ship’s personnel. 

There are three insulated holds and associated 
*tween decks forward of the machinery spaces 
and aft of them are two orlop and lower ’tween 
deck insulated cargo spaces. About 4200 tons 
of chilled meat can be carried and a proportion 
of the space is available for other produce, 
according to seasonal demands. Two chambers 
can be maintained at —5 deg. Fah. Two 15-ton, 
four 10-ton, two 7-ton and twelve 5-ton derricks 
powered by twenty electric winches handle the 
cargo, while for handling the anchors there is an 
electric windlass incorporating two capstans. 
All the deck machinery is equipped with the 
Ward-Leonard system of control. For life- 
saving there is one Class B motor-boat, two 
accident boats and seven lifeboats, fitted 
with hand propelling gear, all constructed of 
aluminium alloy and carried under gravity . 
davits. 

For propelling the ship, maintaining a ser- 
vice speed of 174 knots, the ship is powered by 
two Harland and Wolff single-acting, pressure 
induction, two-stroke, opposed piston, direct 
reversing engines, each having six cylinders of 
750mm by 2000mm combined stroke. The 
engines are arranged for airless injection of 
heavy fuel and, when required, diesel fuel, and 
are conservatively rated to develop the required 
service power at 110 r.p.m. Air for pressure 
induction and for scavenging is supplied to 
each engine by two exhaust gas turbo-blowers, 
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and there are two electrically-driven auxiliary 
blowers per engine for starting and manceuvring 
and also for use during prolonged periods of slow 
running. The bedplate, which incorporates the 
thrust block in its after end, and the frames are 
fabricated. Both cylinders and blowers are 
cooled by fresh water circulated in a closed 
system, while the upper and lower pistons 
are cooled with oil from the lubrication 
system. 

There are three reservoirs containing starting 
air for the main engine and an emergency air 
reservoir for starting the alternator engines. 
An electrically-driven air compressor charges 
the reservoirs while a diesel-driven unit is pro- 
vided for emergency purposes. 

Two Nelvin silencer boilers taking the 
engine exhauts gases are sited in the lunnel and 
two Nelvin vertical cylindrical thimble-tube oil- 
fired boilers are mounted in the casings. To meet 
the demands for electrical energy there are 


four Mather and Platt 750kW, 450V, three-phase, 
60 c/s alternators driven by Harland and Wolff 
diesel engines and arranged two to port and two 
to starboard in the engine-room. For emergency 
and harbour use a Mather and Platt 4U00kW 
alternator powered by an Allen pressure-charged 
diesel engine of 615 h.p., running at 720 r.p.m., 
has been suppiied. The main switchboard, 
manufactured by the shipbuilders, is of dead 
front design suitable for three-phase, three-wire 
system of distribution at 440V, and for the 
parallel running of all alternators. Ventilation 
of the engine-room is effected by six 45in diameter 
Thermotank supply fans. 

The refrigerating machinery, supplied by 
J. and E. Hall, Ltd., consists of: five eight- 
cylinder Reftigerant 12 Veebloc compressors 
coupled to 200/143 b.h.p. motors, one six- 
cylinder Refrigerant 12 compressor coupled to 
a 35/23 b.h.p. motor and a smaller six-cylinder 
unit driven by a 6 b.h.p. motor. 


Generator Plant for Transformer 
Tests 


Hips provide increased capacity for testing 
transformers up to 200MVA two new testing 
generators have been installed and commis- 
sioned recently at the works of Hackbridge and 
Hewittic Electric Company, Ltd., Walton-on- 
Thames, Surrey. The equipment consists of 
two identical motor-alternator sets, a step-up 
transformer and ancillary apparatus. With this 
arrangement the company has now available 
a nominal capacity of 30MVA at any voltage 
from 20kV to S5OkV at any power factor from 
0-1 to 0-01. A full-load short-circuit heat run 
can, therefore, be carried out on transformers 
up to approximately 200MVA, and the capacity 
of the driving motors is such that, with the 
addition of capacitors across the alternators, 
even larger transformers can be tested under full 
current conditions. 

Power is taken from the local 11kV supply to 
the factory and is fed to the two sets through a 
p.i.l.c.s.w.a. three-core cable to the generator 
house. Each motor is a 2000 h.p., 1500 r.p.m. 
synchronous machine with two pedestal bearings 
and a direct-coupled exciter, and is arranged 
for auto-transformer starting. A vernier coup- 
ling is fitted between the motor and alternator 
to permit physical phasing. Both motors and 
alternators are self-cooled by rotor fans. Each 
control cubicle has a motor-field regulator, field- 
shorting switch and discharge resistance, with 
instruments showing line voltage and current as 
well as excitation current, and a synchrometer 
is included. 


Motor ALTERNATOR SETS 

The motor-alternator sets (illustrated here) 
are housed in a separate building about 150ft 
from the test enclosure. This building is equipped 
with a 30-ton overhead electric crane, extraction 
fans in the roof, and fluorescent lighting. The 
supply and output cables together with all the 
control cables are housed in trenches and ducts 
within the foundations. 

There is a common lubricating system for 
both sets ; it includes a 750-gallon sump tank 
with thermostatically controlled heaters and a 
water-cooled oil heat exchanger. Arrangements 
are included to heat and circulate the oil through 
the bearings before starting, and to cool it 
when running. To reduce the starting torque 
and current, all bearings are fitted with indi- 
vidual motor-driven jacking pumps, and the 
Starting switch is so arranged that it cannot be 
closed until the main oil pump as well as the 
jacking pumps are running. 

The main oil pump is driven by a d.c. motor, 
the supply for which is obtained from a rectifier. 
The 400V 50 c/s supply for this rectifier as well 
as the supply for the jacking pump motors, 
ventilating fans, &c., is from an auxiliary 


11,000/400V transformer coupled by an isolating 
switch to the generator house 11kV supply cable. 
These ancillary supplies are thus independent of 
the general works supply. 

In the unlikely event of failure of the 11kV 
generator house supply the rectifier supply to 
the d.c. pump motor would fail but the motor 
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would then be supplied from a 230V battery 
which is kept floating across this rectifier supply. 
This precaution is necessary because these 
motor-alternator sets take about forty minutes 
to run down from full speed to stop, and in 
that time the bearings would overheat to break- 
down if the full volume and pressure of oil were 
not maintained. The generator house lighting, 
oil heaters, and the trickle charger for the 230V 
battery are taken from the general works low- 
voltage system. 


TRANSFORMER 

The output from the alternators is fed through 
single-core p.i.l.c. cables to a transformer house 
and, via isolating switches, to two separate 
primary windings of a water-cooled transformer 
having an output to match the machines. This 
transformer (illustrated here) has three secondary 
windings per phase, two (each of 450A capacity) 
arranged in series-parallel and the third, a tapped 
winding of 900A capacity. With this arrangement, 
supplies at any voltage from 20kV to S5O0kV in 
2-5kV steps can be supplied to the terminals of 
the transformer on test. The output side of the 
transformer is always star connected, the neutral 
being earthed through the primary windings of 
the metering current transformers which are in 
each phase. 

The busbars to the test area are in the form 
of copper tubes mounted on pin-type insulators, 
and an isolating switch is included in this supply 
circuit, operation of which is under the immediate 
supervision of the testing staff in a control 
gallery situated in the test area. From this 
gallery the output of the alternators and the 
high-voltage testing supply is controlled through 
push-buttons which operate the exciter field 
regulator, and the opening and closing of the 
switches in the alternator output circuits. 


CONTROLS 

For each alternator set there are three essential 
meters included on the test control panels to 
give indication of the current taken by the alter- 
nator stators and rotors, and the stators of the 
motors. The current limit on any one of these 
meters determines the maximum power that can 
be taken from the alternator set. When the 
two machines are operated in parallel the alter- 
nator currents are kept equal by means of the 
push-button field controls. The controls for the 
motors are in the generator house, but once the 
machines are started the loading and control 
of the alternators is in the hands of the testing 
staff at the test area, and only the control of 
the power factor of the load on the 11kV system 
is effected in the generator house. 

Overload and fault protection are provided 
for the motors and there are alarms and trips 
for such items as lubricating oil temperature and 
pressure, and transformer water and oil flow; 
Buchholz protection and transformer oil and 
winding temperature indication are also provided. 





(Left) Two new motor-alternator sets for transformer 


tests at Hackbridge and Hewittic Company, Ltd. works, Walton-on-Thames. 


transformers up to 200MVA : higher ratings can be accommodated by 
motor-alternator sets is fed into a transformer, the core and coil assembly of which is shown here. 
of 450A capacity, arranged in series-parallel ; the third, a tapped winding of 900. 


background. Full-load short-circuit heat runs can be done on 
the alternator terminals. (Right) The output of one or 
There are three secondary windings per phase : 
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Hunterston Nuclear Power Station 


Hf aoe accompanying pictures show the present 
stage of progress on the 320MW nuclear 
power station which is being built at Hunterston, 
Ayrshire, by The General Electric Company, 
Ltd., for the South of Scotland Electricity 
Board. Ajthough site work on the reactor 
pressure vessels and steam-raising units was at 
a standstill from the middie of September, 1959, 
until the beginning of the new year, rephasing 
of the construction programme has enabled 
work on the rest of the station to be continued 
without undue interruption. 

Except for a period in the later part of 1959 
the 300-ton ** Goliath °’ crane has been in routine 
operation, its main use being for the movement 
of precast concrete units for both reactors. On 
the prefabrication apron between reactor B and 
the steam-raising-unit fabrication workshop, 
and on two other aprons using the permanent- 
workshop foundations, the various courses of 
the pressure vessel for reactor A are almost 
complete under their temporary covers. The 
bottom head and support course of this pressure 
vessel have been welded together and the whole 
unit is almost ready to be litted by the “Goliath” 
crane, turned over, and placed inside the bio- 
logical shield. There it will be welded to the 
outer skirt support which is already in position. 
The second, third, and fourth courses, and the 
top head, are also substantially complete, while 
the inner shell is far advanced. The support 
grid (7ft deep and weighing 340 tons) for the 
reactor core was delivered to the site in seven 
sections, welded together upside down, and 
then turned over by the “ Goliath”’ crane for 
completion before lifting into the pressure vessel. 

In the special fabrication workshop, the first 
three steam-raising units for reactor A are well 
advanced, while the remaining -five are at 
various earlier stages. All the welds on these 
shells, and on the reactor pressure vessels, are 
100 per cent X-ray tested and any faulty welding 
is rectified before stress relieving and pressure 
testing. Stress relieving of the shells will be 
done by means of hot flue gases, and the furnace 
for this work has been built in the workshop. 
Each shell will be pressure tested hydrostatically, 
immediately after stress relief, and the cradle 
that holds the vessel during both processes has 
been designed to carry the additional weight 
of the water used for the pressure test. 

A recent addition to the temporary buildings 
on site is that housing the degreasing plant, 
where the protective coating on the steam- 
raising-unit tubes will be removed and the tubes 
placed in sealed containers ready for erection 
under clean conditions. 

Civil engineering work on the reactors has 
proceeded with minimum interruption. On 
reactor A, the main walls of the biological 
shieid are complete, and on either side of the 
service-machine hall concreting has reached a 
height of 196ft above datum. Scaffolding has 
been partly removed from two of the quadrants. 
The structural steelwork, and most of the 
concrete floors of the reactor building (on the 
turbine-hall side) are complete, and the steel- 
work of the exit building (on the other side) is 
far advanced. Spaced round the outside of the 
main structure are the eight plinths for the 
Steam-raising units; the plinths are now 
finished, and concrete floors linking them 
together and to the biological shield are ready 
to receive auxiliary equipment. Inside the 
biological shield most of the shield-cooling plate- 
work is now in position. 

The biological shield of reactor B has reached 
a level of +134-00ft, and the bottom shield 
concrete has been poured. Seven of the steam- 
raising-unit plinths are complete, and the last is 
nearly finished. The shield-cooling platework 
has been installed here, and a start has been 
made on the steelwork of the reactor building. 

Stacked near the reactors are the precast 
concrete beams which will form the main roof 
structures for the biological shields. Over 150 
beams have been prepared, the heaviest ones 
weighing over 300 tons. 

In the turbine hall, the six blocks for the 
60MW turbo-generators are finished. Erection 


of the main steelwork of the hall, begun at the 
end of 1958, is complete, and much progress on 
glasswork, brickwork, and roofing, is evident. 
The cooling-water culvert manifold along the 
northern side of the turbine hall is complete. 
The overhead gantry crane has been installed 
and tested, and all the storage tanks for auxiliary 
cooling water, &c., have been placed in position. 
Outside the hall, the transformer foundations 
are ready. 

About half a mile down the coast, work con- 
tinues on the main pump house for the circulat- 
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ing-water system. The pump chambers and 
filter bays have been finished and penstocks 
installed, and the twin intake tunnels, about 
70ft below sea level, have been lined with con- 
crete. The caissons for both the intake and 
outfall headworks have been lowered into 
position, and work on the vertical intake shafts 
is well advanced. The permanent jetty for the 
intake headworks is nearly complete. Excava- 
tion of the culverts for the outfall works has 
been finished and work on the tunnels and head- 
works is progressing. 

Permanent site services are well advanced : 
the storm-water and foul-sewage pump house is 
complete, the storm-water system being the first 
permanent work on the station to be com- 
missioned. 





The two reactors under construction at Hunterston, with the charge-machine maintenance building on the left. 
In front of reactor B are some of the precast roof units for the biological shield ; on the right are two of 
the temporary covers in which the pressure-vessel courses are fabricated 


Hunterston, reactor A, with reactor B and the “ 
turbine hall can 


Part of the 


Goliath ”’ crane behind to the right. 
be seen on the left 
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H.M.S. ‘* Bulwark ”’ 


By Our Naval Correspondent 


THE commissioning this month of H.MLS. 
** Bulwark ’’ as a Commando carrier marks an 
important advance in Britain’s preparedness for 
the cold and limited wars. She is the first ship of 
this type to be commissioned in the Royal Navy. 
Laid down in 1945 and built by Harland and 
Wolff, she was completed in November, 1954— 
the third of the 22,000-ton, 28-knot carriers of 
the *“‘ Centaur”’ class. The recently completed 
‘** Hermes ”’ was originally a sister ship but her 
design has been so much modified and improved 
that she is virtually a different type of carrier. 
The basic design of the “ Bulwark’’ has not 
been altered, though various changes and modi- 
fications have been made to make the vessel 
suitable for her new duties as an all-helicopter 
troop carrier. She is to carry sixteen Westland 
‘** Whirlwind ’’ helicopters which will later be 
replaced by the gas-turbine Westland “* Wessex.” 
Four Landing Craft (Assault) will be carried at 
built-in gantries. Extensive offices, storerooms, 
and workshops are also provided on board and 
motor transport will be stowed on the after-end 
of the flight deck. The ship retains her guns, 
her radar and radio equipment and will be 
capable of directing fighter aircraft. She has 
also been fitted with the most extensive air 
conditioning system in any ship of the Royal 
Navy. The system is of a new type, similar to 
that fitted in Kuwait hospital, and covers 
almost all the living and working spaces. Inci- 
dentally, by virtue of the great variety of stores 
and equipment on board, the ship is particularly 
well suited for providing rapid assistance in 
cases of civil disaster such as earthquake, 
typhoon and flood. After trials and working- 
up in home waters and in the Mediterranean in 
the Spring, the “ Bulwark ’’ will sail for Singa- 
pore and be based there ready for operations 
anywhere “* East of Suez.” 

The Commando unit to be embarked at 
Devonport before she leaves the country is 
42 Commando, Royal Marines, now under 
training at Bickleigh, Devon. This unit has 
previously served in the Far East as part of 3rd 
Commando Brigade in Hong Kong and Malaya. 
It consists of some 600 officers and men equipped 
with the latest weapons and, to enable military 
efficiency and fitness to be maintained, the whole 
unit will be based ashore at Singapore, embark- 
ing in the carrier for exercises and operations. 
Her primary role is likely to be in the cold war 
extinguishing “‘a brush fire’’ before it can 
spread. In limited wars of all kinds H.M.S. 
** Bulwark’ will provide a highly mobile 
amphibious force, to be employed probably in 
connection with other forces, including those of 
our allies. She will also prove of great value in 
securing a beach and the immediate hinterland 
to enable the main force to land. It will be 
recalled in this connection that during the Port 
Said operations two of our older carriers, now 
on the disposal list, operated some twenty-four 
“Sycamore’’ and “ Whirlwind” helicopters. 
From positions a few miles off the coast, 
over 400 Royal Marines and 20 tons of stores 
were landed in an hour and a half. 

No. 848 Naval Air Squadron will provide the 
“* Bulwark’s”” helicopter complement, with a 
squadron personnel of about 180 officers and 
men. This squadron was formed originally as 
an ‘“‘ Avenger’ torpedo bomber squadron and 
did valuable work in the Pacific campaign during 
World War II. It was reformed in 1953 as a 
helicopter squadron and for four years took part 
in anti-terrorist operations in Malaya. The 
helicopters will not only be used by the Com- 
mando during initial landings but will operate 
tactically in the field. They will provide the 
surprise, mobility and flexibility to enable the 
Commando to be really effective, especially in 
open warfare or light operations. It will be 


recalled in this connection that in answer to a 
question in Parliament a few weeks ago, the 
Civil Lord informed the House that the Admiralty 
had under consideration the provision of another 
of our operational vessels as a second Commando 
carrier. But he refused to comment on a 
Member’s suggestion that the ‘ Bulwark” 
should be supported by another carrier with 
strike aircraft or by an assault ship carrying 
armour. In any event the commissioning of the 
“* Bulwark” for her new duties emphasises the 
great change that has taken place since the war 
in the role of the Royal Marines. In the past 
the corps was mainly employed as part of the 
ship’s company of large ships—manning one of 
the main armament turrets and some of the 6in 
guns—though trained as soldiers for landing 
from the fleet in an emergency. Under modern 
conditions there is less need for marine detach- 
ments in ships and the number still at sea in 
carriers and cruisers has been much reduced. 
The Commando has in fact become the most 
important element in the corps, available and 
ready to form the first troops to be landed in 
amphibious operations. 


Centenary of Royal Institution of 
Naval Architects 


ONE HUNDRED years ago, on January 16, 
1860, there was founded—principally on the 
initiative of John Scott Russell, builder of the 
“Great Eastern ’’—the body known to-day as 
the Royal Institution of Naval Architects. 

The inaugural meeting took place at the 
‘“* Hall of the Society for the Encouragement of 
Arts, Manufactures and Commerce, Adelphi, 
London,” now known as the Royal Society of 
Arts. The Institution’s hundred years’ activities, 
as exemplified in its Transactions, reflect the 
enormous strides made in ship design and con- 
struction since the days of wood, sail, iron and 
steam. There was relatively little scientific 
knowledge of ship design in 1860, so that it 
became the aim and object of the founders of 
the Institution of Naval Architects to provide a 
forum for informed discussion on every aspect of 
naval architecture. The Transactions of the 
Institution present a fascinating record of the 
progress made in achieving this object, formally 
recorded at this first meeting—‘* The improve- 
ment of ships and all that specially appertains 
to them.” 

An unending variety of matters “ specially 
appertains ”’ to the design and building of a ship 
so that combined with practical structural and 
mechanical knowledge, the naval architect must 
possess more than ordinary academic and mathe- 
matical skill. Shipbuilding is very much a 
“ specified to order’ industry, the diversity of 
world shipping requiring every vessel to be 
designed for a particular purpose, added to which 
is the whole range of warship designs. The 
latter is a field of activity which, with the constant 
support and encouragement of the Admiralty, 
the Roya! Institution of Naval Architects has 
always been closely associated. 

The value of a scientific institution similar to 
the R.I.N.A. (one of the few professional 
institutions to have received recognition under 
the Scientific Societies Act of 1843), devoted 
exclusively to naval architecture, has long since 

recognised by other maritime countries, 
and similar organisations, with constitutions 
clearly modelled on the British original, have 
subsequently been established in France, America, 
Japan, Germany and Italy. Despite this, the 


R.I.N.A. has always had a notable foreign - 
_been placed. When the machine is fully opera- 


membership of its own, and has long main- 
tained an international status and prestige. 

Many distinguished men have given their 
services to the Institution as president for a 
term of several years, and the present holder of 
this office, Viscount Runciman of Doxford, 


became president in 1951, succeeding Admiral 
of the Fleet Viscount Cunningham of Hyndhope. 
Lord Runciman will be presiding over the 
Institution’s official celebrations of its centenary 
this summer, which open at the Royal Festival 
Hall on Tuesday, May 17, followed by the 
reading of two papers, namely, “ Warships, 
1860-1960,” by A. J. Sims, R.C.N.C., and 
“* Merchant Ships, 1860-1960,” by J. M. Murray, 
B.Sc. On Wednesday there will be an all-day 
visit to Greenwich and a reception and supper 
at the Guildhall in the evening. An all-day 
visit to Stratford-on-Avon has been arranged 
for Thursday, May 19, when the members and 
their guests can attend a matinee performance 
at the Shakespeare Memorial Theatre or visit 
places of historic interest. A visit to the Ship 
Hydrodynamics Laboratory is on the programme 
for Friday morning, with a choice of half-day 
coach tours as an alternative and the centenary 
meeting will close with a banquet at the 
Dorchester Hotel. 


Metropolitan Water Board : 
Works in 1959 


Notes on the progress of the new works 
which the Metrcpolitan Water Board had under 
construction in 1959 are given hereunder. They 
include one major tunnelling scheme, now nearly 
complete, and a large new storage reservoir. 
Details of both of these schemes have, however, 
been published previously in THE ENGINEER, 
and here we give progress notes only. 

102in Raw Water Main from the Thames to 
the Lee Valley.—During the year tunnel driving 
was completed and the total length of tunnel 
constructed, including two experimental lengths, 
is 33,322 yards. The Turriff Construction Cor- 
poration, Ltd., was engaged in lining the main 
in tunnel and in trench with cement mortar 4in 
thick, and by the end of the year this firm had 
completed the lining of the main in trench, some 
7625 yards, and had lined 21,000 yards of the 
tunnel. A contract was let to Robert Hart and 
Son, Ltd., for the construction of a shaft head 
building at the Board’s Barn Elms works. 
The installation of pumping machinery at the 
Lockwood shaft is in progress. The tunnel is 
constructed of unbolted concrete segments, 
using a method developed by the Board which 
has proved very economical. 

Walton South Reservoir.—Progress has been 
well maintained by the contractor, W. and C. 
French, Ltd., with the construction of this 
storage reservoir, which will hold 4300 million 
gallons. Progress up to last June was illustrated 
in our issue of January 1, page 11; by mid- 
October, 1958, the compacted clay cut-off trench 
had been completed. Seventy per cent of the 
compacted clay core wall was placed and 82 per 
cent of the supporting embankments had been 
raised to a general level of 70 O.D. by the end 
of the year. The 100in internal diameter inlet 
tunnel was completed and work was in progress 
on the construction of the inlet pierhead and the 
jet pipelines. |The outlet tunnel'was driven and 
the forebay of the outlet tower, itself 20 per cent 
completed, was constructed. The 72in diameter 
conduit leading to the outlet tower from the 
centre of the reservoir was substantially com- 
pleted. The concrete toe at the foot of the inside 
embankment was completed and work is in 
progress on the construction of the concrete 
kneelers. The contractor has devised and built a 
machine for placing and finishing the concrete 
lining on the inner slopes of the reservoir embank- 
ment and experimental sections have already 


New 


tional, it is expected that progress in the placing 
of the slab lining will be very rapid. A start was 
made in 1959 with the construction of the three 
limnological towers which will be a feature of 
the completed reservoir. The contract involves 
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the disposal of over 1,750,000 cubic yards of 
surplus materials, consisting of soil, overburden, 
ballast and London clay ; over 66 per cent of 
this quantity had been dealt with by the end of 
the year. 

Augmentation of Supply to the Kent Area.— 
A general outline of this scheme was given in 
the review we published at this time last year. 
The additional pumping plant required at 
Shortlands pumping station was ordered in 1959 
and that at Horton Kirby was put into service 
last July. The new plant for Lullingstone is 
expected to be installed early this year and a 
tender has been accepted for the new pumps for 
Sundridge, where an additional borehole has 
been sunk to a total depth of 195ft. Considerable 
progress was made in the laying of mains and 
making connections to the service reservoirs. 
J. Jarvis and Sons, Ltd., commenced work on 
the construction of the new 5 m.g. capacity 
service reservoir at Farningham in December, 
1958. By the end of the year the major portion 
of the outer walls and the division wall was 
constructed ; the lower floor slab was placed ; 
all the main columns were cast and a number 
erected, and erection of formwork and con- 
creting of the roof beams was in progress. The 
overflow pipes were erected and a part of the 
inlet/outlet main was laid. 

The tender of the Turriff Construction Corpora- 
tion, Ltd., for the construction of a new 5 m.g. 
service reservoir at Farnborough was accepted 
by the Board, and work is due to start. 

Diversion of Staines Aqueduct.—The Middlesex 
County Council, acting as agents for the Ministry 
of Transport, commenced the construction of 
the Staines By-Pass Road, which necessitated 
three major alterations to the Board’s Staines 
aqueduct. In the vicinity of Billet Bridge, 
Staines, the aqueduct is being put into tunnel 
and apart from making the junctions of the 
aqueduct to the tunnel shafts, W. and C. French, 
Ltd., had completed this diversion by the end 
of the year. At the site of the new Wraysbury 
roundabout the section of the aqueduct has been 
altered from open trapezoidal to closed circular. 

Other Works.—At Kew Bridge works the 
construction of a 4 m_.g. -reinforced concrete 
suction and valancing reservoir was completed 
by John Howard and Co., Ltd. The following 
firms were awarded contracts in connection with 
the remodelling of Walton pumping station : 
Brush Electrical Engineering Company, Ltd. ; 
Denis ; Ferranti, Ltd. ; John Smith (Keighley), 
Ltd.; Hopes Heating and Engineering, Ltd.; 
and Robert Hart and Sons, Ltd., who started 
work on the construction of roadways and 
ancillary buildings in December. The recon- 
struction of Crayford Well Station was completed 
and work on the erection of a new pumping 





station at Bexley is now in an advanced state. 

Work by direct labour on the reconstruction of 
the slow sand filter beds at Hampton works was 
continued and fourteen beds have now been 
completed. The construction of a_ central 
sand washing plant, sand store and sludge bed 
was finished during the year. 


Road-Rail Freight Vehicle 


MANy attempts have been made to solve the 
problem of interchanging freight between road 
and rail vehicles, which normally involves 
expensive handling and much loss of time. The 
prototype of a new vehicle designed to eliminate 
need for this interchange of freight is about to 
be tested by British Railways and it is illustrated 
below. This design is based upon a vehicle 
developed in the United States by the Chesapeake 
and Ohio Railway, and the prototype for this 
country has been designed jointly by the 
engineers of British Railways and the Pressed 
Steel Company, of Cowley, Oxford. 

As can be seen from the illustration the 
vehicle, which has a payload capacity of 11 
tons and is known as the “roadrailer,”’ is 
generally similar in appearance to the normal 
design of road-hauled semi-trailer. Its trailing 
end, however, is fitted with a special road and 
rail wheel assembly by which the appropriate 
set of wheels can be lowered into an operative 
position to adapt the vehicle for road or rail 
travel. Technical details of this assembly have 
not yet been released but we understand that 
each axle is carried on a beam structure pivoted 
at the centre. Hydraulic jacks are used to pivot 
this beam structure to lower the road wheels 
and raise the rail wheels and vice versa in accord- 
ance with the class of duty. A special coupling 
is fitted at the leading end of the vehicle chassis 
by which it is coupled to the trailing end of a 
similar trailer when making up a train. 

With this arrangement individual road-hauled 
trailers can be loaded at industrial establish- 
ments and hauled to a yard where they are 
coupled up into a train for high-speed rail 
haulage to a yard near the destination. At this 
yard the road wheels are let down for the trailers 
to be hauled to their final destinations for un- 
loading. The system will thus combine the 
flexibility of collection and delivery by road with 
the speed of direct transport by rail. 

It is announced that the first of the proto- 
type vehicles is about to undergo trials at the 
Motor Industry Research Association’s test 
track at Nuneaton, where it will be joined by a 
second vehicle in a few weeks time. On com- 
pletion of the road tests rail trials will be put 
in hand between Bishop's Stortford and Braintree. 











Prototype road-rail vehicle arranged for road haulage with the rail wheels at the trailing end] retracted 


Portable Viscometer for Lubricating 
Oils 


A LIGHT portable viscosity comparator has 
been introduced by Control Developments, 
Ltd., 30, Gloucester Street, Gorton, Man- 
chester, 18, to provide a quick and accurate 
means of testing the condition of lubricating 
oils by diesel and other plant engineers. The 
instrument is carried in a pocket case and with 
it the viscosity of an oil sample can be com- 
pared with that of a reference oil of known 
characteristics. 

The comparator incorporates in one unit a 
pair of rolling sphere viscometers, one of which 
is filled with a certified oil and has a scale 
calibrated at 70 deg. Fah. The glass tube of 
this reference viscometer contains a stainless 
steel sphere and its end is fitted with a gland 
designed to permit free expansion and contrac- 
tion of the oil with changing temperatures. 
The glass tube for the oil to be tested is fitted 
on the opposite side of the graduated frame and 
contains a similar stainless steel sphere. A 
nozzle and plunger on the opposite ends of this 
tube are used to fill it with the test oil. 

When carrying out a test the instrument is 
tilted to bring the spheres in the oil-filled tubes 
to one end and then tilted the other way so 
that the spheres roll down through the oil. As 
the leading sphere approaches the full scale 
mark the instrument is gently brought to a 
horizontal position with the sphere at rest by 
this mark. The position of the other sphere in 
respect to the graduations indicates the viscosity 
of the test oil. A range of standard calibrations 
is available for use with all grades of oil in 
general use. A thermometer supplied with the 
instrument is used when it is necessary to apply 
a temperature correction to a reading, simple - 
correction data being supplied for use at 
temperatures other than the 70 deg. Fah. at 
which the reference tube is calibrated. 

[Reply Card No. E1422] 


DR3 Research Reactor, Denmark 


We learn that the nuclear research reactor 
DR3, supplied by Head Wrightson Processes, 
Ltd., 24/26, Baltic Street, London, E.C.1, for 
the Danish Atomic Energy Commission, became 
critical on January 17. This reactor, which is 
installed at the Danish atomic research centre at 
Ris6é, near Copenhagen, is of the same family 
as “ PLUTO” at the United Kingdom Atomic 
Energy Research Establishment, Harwell. Like 
“PLUTO,” the DR3 reactor has a thermal 
output of 1OMW and a maximum neutron flux 
of 10'*n per square centimetre per second, and 
will be used for research into the effects of 
irradiation on materials. The fuel consists of 
stacks of dished plates of uranium/aluminium 
alloy clad in aluminium. The reflector is 
graphite and the moderator and coolant, heavy 
water. 


By-Pass Engines 


A FURTHER development of the Rolls-Royce 
“* Conway ”’ has been announced, for service in 
1963. The by-pass ratio has been increased 
substantially by substituting a larger low- 
pressure compressor of improved efficiency and 
a more efficient I.p. turbine, the h.p. line being 
retained. The new engine, the R.Co.42, has a 
mass flow of 363 Ib per second and a guaranteed 
minimum thrust of 20,250 Ib compared with the 
295 Ib per second, 18,500 Ib and 282 Ib per 
second, 17,500 Ib of the R.Co.15 and 12 respec- 
tively. Cruising at 475 knots and 35,000ft, 
the specific consumption is 0-785 per hour 
(R.Co.12, 0-874 per hour). The enlarged engine 
is to be used in the thirty-five Vickers VC-10 
airliners on order for B.O.A.C. 
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Long Throw Louvres 


A NEW drum pattern punkah louvre, designed 
for use with air conditioning, heating and ventilat- 
ing installations in large*enclosed areas, has 
been introduced by the International Products 
Division of Thermotank, Ltd. Drum louvres 
have been produced for a number of years, 
mainly for marine use, but the improved design 
constructed of aluminium alloy sections has a 
number of advantages, particularly for land 
installations. In large enclosed areas, such as 
concourses, passenger terminals, department 
stores and factories, the use of the drum louvre 
obviates the necessity for long runs of duct 
work since it has a throw of 120ft and so can 
distribute air over a large area. The louvre 
provides complete contro! of air distribution in 
both vertical and horizontal planes. The air 
outlet is contained in a movable drum which 
can be rotated through 60 deg. about its major 
axis, while adjustable deflecting vanes in the 
opening give directional control at right angles 
to this axis. They also permit the length of 
throw and residual velocity of the air to be 
adjusted to suit particular installations. The 
louvres, the largest of which weighs 11 lb, are 
available in eight sizes ranging in length from 
Ift to 3ft, and in depth from 9in to 12in, and can 
be mounted in either horizontal or vertical 
positions. Duct openings vary from 10in by 
6in to 36in by 10in. Performance tables are 
available for each louvre at air volumes from 
200 to 5000 cubic feet per minute. 

[Reply Card No. E1431} 


Lightweight Fire Protection for 
Structural Steel 


A system of fire protection for structural steel 
beams and columns has just been introduced by 
a group of firms, after a study of its economics 
and performance. The system is based on the 
use of a lightweight plaster, made of gypsum 
and vermiculite, which is applied to a cage of 
metallic mesh surrounding the steel member. 
Metallic corner beads or angles are fitted around 
the steel member and protrude beyond the mesh, 
thus ensuring that the stipulated thickness of 
plaster is actually placed. This precaution is 
important, since the fire rating depends on the 
thickness of plaster. 

A typical example of a beam protected by the 
system—in this case with a concrete floor slab 
above it—is shown in the accompanying draw- 
ing. It will be seen that the bottom angles 
simply clip on to the lower flange of the beam, 
and the top angles are plugged or bedded into 
the soffit of the floor slab. Metal lathing is 
wired to the angles, which are perforated so 
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that the whole assembly can be quickly and 
easily completed. Premixed plaster will be 
used, thus ensuring the correct quality in the 
plaster, which is applied as shown to the full 
thickness. There are alternative methods of 
forming the “cage” in which the plaster is 
laid ; for instance lathing wired to mild steel 
formers or to vermiculite concrete blocks may 
be used. Stanchions may generally be treated 
in a similar way. 

The commonly used fire ratings of one to 
four hours may be achieved by using 4in to 2}in 
of plaster respectively ; a two-hour rating given 
by lin of plaster is shown in the case illustrated. 
The study and evolution of this system was 
carried out by Frederick S. Snow and Partners, 
and was sponsored by the British Constructional 
Steelwork Association, The Expanded Metal 
Company, Ltd., The Gotham Group of companies 
(manufacturers of gypsum plaster), Mandoval, 
Ltd. (suppliers of vermiculite), and three plaster- 
ing contractors, namely, Pollock Brothers 
(London), Ltd., W. J. Roberts and Sons, Ltd., 
and A. C. V. Telling, Esq. A brochure explain- 
ing the system in detail entitled “* Lightweight 
Fire Protection for Structural Steelwork”’ is 
available, and last night a paper on the 
subject by Mr. A. R. Mackay, was presented 
for discussion at the Institution of Structural 
Engineers. 

It is expected that this system will be acceptable 
under local by-laws covering fire protection ; 
the development work included tests at the 
Fire Research Station. A considerable weight- 
saving over concrete-encased steelwork is pos- 
sible, and though the economics of various 
buildings will differ in several terms a direct 
saving of at least 8 per cent is claimed. 

[Reply Card No. E1432] 


: High-Speed Press Roll Feed 


IN our issue of January 30, 1959, we described 
in some detail the 74-ton capacity high-speed 
hydraulic press made by the Norton Tool 
Company, Ltd., Plough Lane, Smallfield, near 
Horley, Surrey. This press is capable of working 
at speeds from 40 to 800 strokes per minute. Its 
makers have now developed a new design of 
roll feed unit to enable full advantage to be 
taken of its rate of stroking in the higher ranges, 
where conventional mechanical feeding devices 
have been found too slow in operation. This 
new feed device is suitable for use with strip of 
any normal weight and gauge up to 4in wide 
and it allows any length of progression within 
the machine’s capacity. The feeder can be used 
with press tools incorporating precision pro- 
gression or indexing means, such as a trigger 
stop or side cropping. It gives an instantaneous 
pick-up when progressing the strip with a 
sensitive control of forward torque, which is 
low at the point when the strip is checked and 
held for the pressing operation by the trigger 
stop or side crop in the tool. 

A press fitted with the feed device can be seen in 
our illustration. The device comprises a pair of 
hardened steel rolls, the lower one of which 
has at one end a pulley driven through a slip 
belt by a $ h.p. synchronous motor. This slip 
belt is mounted between the motor pulley and an 
idler pulley to one side and above the roll pulley. 
Drive is transmitted to the roll pulley through 
its contact with the outer side of the belt and 
this arc of belt contact can be varied by adjust- 
ment of a jockey pulley. In the course of a 
high-speed pressing sequence, the slip belt runs 
continuously and slips on the roll pulley whilst 
the strip is halted in its passage through the 
rolls by the tool stops or side crop during the 
actual pressing cycle. By the setting of the roll 
spacing and the arc of belt contact, there can be 
adjusted the overall torque required for pro- 
gression and the amount of torque transmitted 
whilst the strip is at rest. With these adjustments 
the torque transmitted when the strip movement 
is checked by the tool can be set light enough to 
ensure that there is no tearing of low tensile 
thin gauge material against stops in the tool. 
At the same time, the light pull of the slip belt 
drive to the lower roll enables ready alignment 
of pilots in the tool whilst adequate progression 
torque is maintained to give instantaneous pick- 
up on release of the strip by the tool stops. As 
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the strip is always under a light tension, high 
speeds can be maintained on thin gauge materials 
without there being any tendency to strip flutter. 

The spring-loaded top roller of the feeder is 
adjustable for strip gauge-spacing purposes and 
a two-step reversible pulley on the motor gives a 
choice of roll speeds. These equipments can 
be equally well used for either feeding in or 
feeding out strip in a press, and if necessary 
two can be used in tandem to provide a double- 


High-speed hydraulic press fitted with a roll feed 
which makes possible operation at up to 800 strokes 
a minute 


roll feed. They can also be used to advantage 
as feed-out units with guillotined short lengths 
of material, as each length is run fully through 
and cleared of the tool, leaving the press ready 
immediately for introduction of the next piece. 
A complete feed unit can be quickly and easily 
mounted and removed on a Norton press, 
enabling their economic use for relatively short 
runs and making it possible to use a press for 
general purpose work between times. 

In the course of a recent demonstration with 
this new roll feed, we saw lin wide 28 S.W.G. 
nickel silver coil being punched out to form 
contact blades at a rate of over 700 pieces a 
minute. The tool used was of two-stage design, 
with a trigger stop and piloting on the second 
stage, using a yin progression. 

[Reply Card No. E1433] 


International Association for Shell 
Structures 


A SYMPOSIUM devoted to “ non-conventional 
processes of construction ’’ was held in Madrid 
last September, and was attended by a hundred 
specialists from twenty different countries ; 
more than thirty papers were read. As a result of 
this symposium, the International Association for 
Shell Structures has been formed. Its purpose is 
to help the development and activity of this 
technology. The I.-..S.S. plans to hold a collo- 
quium on “ Precast Shells"’ next autumn. A 
meeting is also scheduled to be held in Sep- 
tember, 1961, in Delft (Holland), dealing with 
“* Experimental Research on Shell Structures,” to 
be followed immediately by a third one in Brussels 
on “Approximate Methods of Calculation.” 
The president of the Association is Professor 
Torroja, and the executive council of fourteen 
includes Professor A. L. L. Baker and Mr. 
R. S. Jenkins from this country. The address of 
the secretariat of the International Association 
Po Shell Structures is Alfonso XII, 3, Madrid (7), 

pain. 
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Threading Machine 

A THREADING machine made by Joshua Heap 
and Co., Ltd., Ashton-under-Lyne, illustrated 
herewith, is of an improved design with a 
capacity for screwing pipes from jin to 4in, 
and jin to 2in diameter bolts. Its headstock is 
driven by a 3 h.p. motor through a flexible 
coupling and pick-off gears, giving four spindle 
speeds of 6, 11, 21 and 38 r.p.m. when using a 
radial diehead and 11, 21, 38 and 74 r.p.m. with 
a tangential dichead. The radial diehead used 
with the machine has a built-in receding mechan- 
ism which allow taper threading as well as the 


Threading machine for jin to 4in diameter pipes and 
tin to 2in diameter bolts 


production of parallel threads. This diehead 
has lever release mechanism and it can be 
opened and closed whilst the machine is run- 
ning. A lever release is not provided on the 
tangential diehead, which also has receding 
mechanism for taper thread screwing. 

The heavy saddle of the machine carries two 
pairs of vice jaws for gripping the larger sizes 
of workpieces. A large cabinet base on which 
the machine is mounted contains the cutting 
lubricant tank and a swarf collection space. 
Ancillary equipment available for these machines 
includes tapping units, die grinding fixtures, 
roller steadiers, &c. 

[Reply Card No. E1441] 


Surface Grinding Machine 


THE most recent addition to the Lumsden 
range of surface grinding machines is the model 
“ 9O0ML,” which is shown in the accompanying 
illustration and has a 25in diameter table taking 
a 24in diameter magnetic table. It is used with 
i4in diameter segmental wheels or a I4in by 
lin by 4in ringwheel, the height over a magnetic 
table to a segment protruding I|jin from the 
wheel chuck being 8in and over the table to a 
new ringwheel 6jin. The wheel has a vertical 
travel of 10in and the spindle ram is fitted with a 
new automatic feed control which is variable in 
ten rates between 0-004in and 0-040in per 
minute. The maximum drum feed at one setting, 
using the automatic stop, is 0-300in. 

With the new automatic feed control it is 
possible to preset accurately the amount of 
stock to be removed from a workpiece. For 
example, if 0-050in is to be removed and the 
estimated ratio of stock removal to wheel wear 
is 10 to 1, a trip dial is set to 50-+5 thousandths, 
ie. 55, and the feed set for any required one 
of the ten feed rates. As the wheel descends 


the trip dial turns and shows the amount the 
wheel still has to feed: the feed automatically 
stops when the dial registers zero. A second 
dial provided for setting and adjusting the trip 
mechanism is graduated in 0-00lin increments. 
To prevent damage in the event of a power 
supply failure to the magnetic table, a relay is 
incorporated which, on inadvertent stopping of 


Surface grinding machine with 24in diameter 
magnetic table 


the table current supply, starts the elevating 
motor of the wheel spindle ram in the upwards 
direction and stops all other motors. Thus, the 
wheel is raised clear of the work before the 
residual magnetism has decreased sufficiently to 
free a component. 

The spindle of the machine is driven by a 
25 h.p. motor at 1075 r.p.m., and the table at 
12 and 36 r.p.m. by a 14/4 h.p. motor. A ¢h.p. 
motor actuating the wheel spindle ram elevates 
it at 24in per minute and the spindle feed is 
driven by a 4 h.p. motor. These Lumsden 
machines are distributed by Alfred Herbert, Ltd., 
of Coventry. 

[Reply Card No. E1442] 


Automatic Cycle Milling 


One of the No. 1 air-hydraulic automatic 
cycle milling machines made by Adcock and 
Shipley, Ltd., of Leicester, has recently been 
supplied fitted with a special adaptation of the 
Bristol-Erickson indexer. On this machine, 
illustrated here, the operator can load two 
components in one position whilst two other 
components on the other side of the indexer 
table are being milled. These air-hydraulic 
machines normally have an automatic table 
cycle consisting of rapid approach, automatic 
change to cut feed, rapid return and stop. The 
table is actuated by twin air cylinders mounted 
in the cross slide, and the control of the feed 
rate during the cutting operation is carried out 
by a hydraulic cylinder, also mounted in the 
cross slide. The hydraulic cylinder acts as a 
dashpot controlled by a metering valve to give a 
very smooth cutting feed. On the machine 
illustrated, the control circuit was modified to 
give continuous cycling instead of the machine 
stopping at the end of each stroke. 

The Erickson indexing table, manufactured in 
this country under licence by the Bristol Too! 
and Gauge Company, Ltd., of Bristol, being 
also air operated, is well adapted for operating 
in conjunction with the air-hydraulic milling 
machine table cycle. The components being 
produced in this application have two flats 
straddle-milled on them and four cutters, arranged 


in two pairs, mill two components at each cycle. 
The time cycle of eight seconds gives an output 
of fifteen components per minute. A spring- 
loaded wiper arm positioned between the ejection 
and loading stations removes the majority of the 
swarf from the fixture. 

The loading station is followed by an idle 
safety station in case the operator should misload 
and, following the safety station, there is a 
checking station at which either an incorrectly 
loaded or an oversize component moves a lever 
which stops the machine. To ensure rigidity 
during cutting, the component and the table are 


Air-hydraulic automatic cycle milling machine fitted 
with air-operated indexing table 


automatically clamped and only released during 
the indexing operation. 

Whilst two components are being milled those 
completed in the previous cycle are ejected from 
the table by air-operated plungers and gravitate 
down a chute. The table of the indexing unit 
can be easily changed to enable the machine 
to be used in the production of a number of 
different components using interchangeable tables 
complete with their clamping devices. 

[Reply Card No. E1443] 


Industrial Films 


A THIRTY-MINUTE film in “ Eastmancolour ” 
with the title “‘ Industrial Electric Heating,” is 
available on free loan in 16mm and 35mm sizes 
from the Electrical Development Association, 
2, Savoy Hill, London, W.C.2. The approach 
to the subject is on the lines of ** a film within a 
film,’ the narrative concerning a film producer 
seeking material on electric heating who finds it 
by attaching himself to an instructional course 
at the works of a manufacturer of electric 
industrial heating equipment. In this way the 
principles of resistance, induction and dielectric 
heating are explained as a logical part of the 
story and the opportunity is given for numerous 
effective shots of heating plant in action, those of 
metal melting being particularly dramatic and 
colourful. Ease of control, cleanliness and 
ready availability of electrical heating methods 
are emphasised throughout the film. 

Two new films have been made by Wolf 
Electric Tools, Ltd., Hanger Lane, London, 
W.5, dealing with the domestic and industrial 
uses of portable electric tools. The first of these 
films, entitled ‘““ People Like Us,”’ describes the 
many and varied uses for the firm’s home power 
tool kit. The other film, “‘One Jump Ahead,” 
is designed to show the potentialities of modern 
electric tools for heavy production and special 
work in the engineering trades. 
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Routing Attachment 


A USEFUL routing attachment which can be 
fitted on standard square-chisel mortising 
machines, and is now made by B. S. Varley, 16, 
Padiham Road, Sabden, near Blackburn, can 
be used for trenching, mitring, tenoning, &c., 
up to a depth of Sin in wood or plastic materials. 
The simple design of the attachment can be seen 
in our illustration, and it is made for use as a 
standard mortising machine without need for 
modification. 

It has a 1#in diameter holder shank similar 
to that of a standard machine chisel shank and a 


Vertical routing attachment for mortising machine 


tin diameter driving shaft identical to that of 
an auger used in conjunction with a square 
chisel. A small universal coupling incorporated 
in the driving shaft assembly provides for any 
slight degree of misalignment in the mortising 
machine drive. The spindle drive is transmitted 
to the tool spindle through belt pulleys designed 
to give a final drive speed of about 12,000 r.p.m. 
to the cutter. The attachment takes standard 
routing cutters with 4in diameter parallel 
shanks. 
{Reply Card No. E1451] 


Upstroking Hydraulic Presses 


UPSTROKING hydraulic presses of 500 and 
1000 tons capacity have recently been added to 
the range of machines made by William Jones, 


Upstroking hydraulic press available in 500 and 
1000-ton capacities 


Ltd., 1, Fitzroy Square, London, W.1, for 
forging, forming and general duties. A photo- 
graph we reproduce of one of these presses 
shows how a clean compact arch frame design 
has been used to restrict floor space require- 
ments to a minimum. The 500-ton press has a 
6in stroke and a 19in by 14in table and the 
1000-ton machine a 12in stroke with a 36in 
by 36in table. Both sizes of press have a day- 
light of 24in, and each standard model has an 
approach and pressing speed of 6in per minute 
with a return speed of 15in per minute. Allter- 
native operating speeds can be specified. 

The press frame, of heavy welded plate con- 
struction, has the main hydraulic cylinder built 
integral with the base and an oil tank with the 
hydraulic power equipment built into the head. 
The main ram of high-grade cast iron incor- 
porates the lower platen, which moves in guides 
machined in the main frame. This single- 
acting main ram is designed for gravity return 
assisted by built-in side tension springs giving 
the controlled return speed of 15in per minute. 
If required an internal ejector ram can be fitted. 

Pressure fluid is supplied to the press by a 
single-stage high-speed pump driven by a 
directly coupled continuously-rated, squirrel 
cage induction motor. On the standard press 
a hand lever on the frame side controls press 
operation with reference to a gauge which 
shows the total load applied. If specified, 
presses can be supplied with push-button, fixed, 
or pendant control or foot control by pedal or 
bar. 

{Reply Card No. E1452] 


Container Raising and Tipping 
Machine 


A MACHINE has been developed by Russell 
Constructions, Ltd., Russell House, Adam 
Street, London, W.C.2, for lifting and tipping 
the contents out of most forms of containers 
such as sacks, bins, drums, &c. As can be seen 
in the typical application illustrated below, the 


Raising and tipping machine arranged for emptying 
sacks into a buffer stock hopper 


machine has a rigid steel frame and its hydraulic 
power set is enclosed within the main structure. 
The containers or sacks to be emptied are placed 
in a cradle lowered to floor level and when a 
chute to which the cradle is hinged has been 
raised to an angle of about 70 deg. the cradle is 
tipped for its contents to gravitate down the 
chute. Containers weighing up to 6 cwt can 
be handled with these machines, and discharge 
heights between 3ft and 8ft are available. 

The cradle complete with its chute section 
is raised by arms operated by a hydraulic ram 
and a second ram, connected to the foot of the 
cradle, is extended to effect the tipping move- 
ment. Power for the hydraulic rams is supplied 
by a pump directly driven by a 3 h.p. motor. 
Quick-release screw clamps can be provided on 
the cradle to hold drums or bins in position 
during tipping; sacks are held by a retractable 
steel claw. 

The machines are made in various arrange- 
ments to suit particular classes of work and that 
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illustrated is fitted with a hopper which receives 
the contents of sacks and provides a_ buffer 
stock between tipping operations. A valve at 
the bottom of this hopper controls a feed to 
one of the firm’s portable sieving machines, 
which can be seen in its operative position in the 
hopper support frame. 
{Reply Card No. E1453] 


Electric Personnel Carrier 


WE illustrate a battery-operated four-seater 
“* Wrigley ’’ electric industrial personnel carrier 
made by Wessex Industries (Poole), Ltd., West 
Street, Poole, Dorset. The carrier has been 
designed for use in works for conveying visitors, 
management, maintenance and breakdown staff, 
and similar transport requirements. It is powered 
by a C.A.V. traction motor driving through 
duplex chain reduction in a_totally-enclosed 
steel plate housing mounted inboard of the 
nearside rear wheel. An Exide “ Ironclad” 
24V, 110 a.h. capacity traction battery is carried 


Battery-driven vehicle for works transport. The 
carrier is 6ft 3in long and 3ft 9in wide overall 


in a box under the front seat and is stated to 
give the vehicle a range of approximately 18 miles. 
Alternative capacities are available if required. 
Controls, located in a compartment in front of 
the driver, comprise a pedal-operated, five-step 
resistance controller and a _ forward-reverse 
switch. A Westinghouse VZ.12/10 charger with 
time control relay is provided. 

The carrier weighs 850 Ib, including battery, 
and will travel at up to approximately 15 m.p.h. 
loaded on a level surface. The turning circle is 
16ft between kerbs or 17ft 3in between walls. 
Pedal-operated Girling 6in expanding brakes are 
fitted on the rear wheels, and there is a hand- 
brake lever for parking. The two bench seats 
are fabric-covered over foam rubber. Equipment 
includes two side and two rear lights. 

[Reply Card No. E1454] 


Fuel Feed Elevator for Stoker 
Hoppers 


A SCREW elevator is now being made by 
James Hodgkinson (Salford), Ltd., Salford, 
Lancs, for the direct feeding of small solid fuels 
into the hoppers of chain grate or under-feed 
stokers from stockpiles at plants where it is not 
possible to install a ground hopper or pit. This 
elevator consists of a steel tube in which there 
is housed a rotating worm mounted on ball 
bearings and rotated by a totally enclosed motor 
at the top. Fuel raised by the worm is deposited 
into a short chute at the head of the elevator 
and is directed into the stoker hopper by a 
breeches piece which can be swivelled to suit 
the installation. At the tail end the elevator 
housing is slotted to allow the small coal in a 
stockpile to flow freely into the worm. 

These elevators are made in standard lengths 
from 13ft to 18ft and are designed to handle up 
to 14 tons of smalls an hour. All that is required 
for their installation is a supporting sling for 
the upper end to position the delivery chute in 
respect to the stoker hopper; the tail end is 
then simply plunged into the stockpile. 

[Reply Card No. E1455] 
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Capital Expenditure 

Estimates of capital expenditure, based 
on forecasts collected from a sample of 
companies by the Board of Trade at the 
end of last year, indicate that private industry 
plans to spend this year 14 per cent more 
than in 1959 on fixed assets for use in 
manufacturing industry and 20 per cent 
more on assets for “ other industries and 
services.” The Board of Trade says that, 
taken together, capital expenditure by these 
two broad groups of industries is now 
expected to rise by 16 per cent this year, 
in contrast to the slight fall forecast after an 
inquiry made last summer. 

The estimate that manufacturing industry's 
total fixed capital expenditure in 1960 will 
be about 14 per cent up on last year is made 
up of an increase of approximately 17 per 
cent in expenditure on plant, machinery and 
vehicles and an increase of about 8 per cent 
on building work. A substantial part of 
this increase is likely to be accounted for by 
the iron and steel and motor vehicle indus- 
tries. If these two are excluded, the Board of 
Trade says, expenditure by the remainder of 
manufacturing industry is expected to be 
about 4 per cent higher this year than in 
1959. 

The latest estimates of capital expenditure 
by “* other industries and services ” indicate a 
total increase of 20 per cent. That figure is 
made up of an increase of 334 per cent in 
expenditure on new building and an increase 
of 20 per cent in outlays on plant and 
machinery. Spending on new vehicles in 
this sector this year, it is thought, may not 
be appreciably higher than in 1959. 


Outlook for British Exports 


The January issue of G.E.C. Export 
Guide, prepared by the economic and 
marketing research unit of The General 
Electric Company, Ltd., shows the prospects 
for British exports to thirty-four major 
markets of thirty-six product groups. For 
the first three months of this year, it is 
stated, the outlook is good in twenty-one 
countries, improving in four countries, and 
unchanged (since last October) in nine 
countries. It is considered that, since last 
October, the outlook for British exports has 
improved in the Federation of Rhodesia and 
Nyasaland, India, Malaya and Singapore, 
Norway, Sweden and South Africa. There 
are no major markets where prospects have 
changed for the worse and only in Iraq and 
Venezuela does the outlook continue to be 
poor. 

In addition to setting out these forecasts, 
the G.E.C. Export Guide includes a re- 
appraisal of Canadian trading opportunities. 
It comments that the Canadian economy has 
travelled from a state of uncertainty a year 
ago to a state of optimism and potential 
boom. But not all the indicators show 
strong recovery, investment, exports and 
construction activity being laggards. Infla- 
tion is being kept at bay in spite of increased 
earnings touching off high retail sales and 
consumer credit advances. Canadian exports, 
it is stated, were beginning to improve by 
the third quarter of 1959, mostly on account 
of increased sales of forest products. The 
United States share of Canadian exports 


rose from 58 to 62 per cent in the first 
nine months of 1959, compared with the 
same period of 1958. The United Kingdom’s 
share dropped fractionally. The current 
Canadian prosperity has set up a strong 
demand for imports, which are growing faster 
than exports but, the G.E.C. Export Guide 
says, Mr. Diefenbaker’s expectations of 
larger British exports to Canada have not 
materialised at the same rate as United 
States trade with Canada. Both indifferent 
British sales techniques and a trend towards 
closer Canadian-American relationships have 
been blamed for this situation. Yet the fact 
remains that Canada presents a most promis- 
ing market for the British exporter if he can 
satisfy its particular demands. 


Social Welfare in Industrial Communities 


The fourth British national conference 
on social work is to be held at Bristol from 
April 10 to 13. The full title of this confer- 
ence is “* People and Work : Co-operation 
for Social Welfare in Industrial Communi- 
ties,” and it is expected that over 600 dele- 
gates will participate, representing industry 
and commerce, central and local govern- 
ment, trade unions, churches, universities 
and professional and voluntary organisations 
associated with social work. The three main 
topics to be studied are: the worker and 
the workplace in the neighbourhood ; 
health and the worker; and youth at work 
and at leisure. Other subjects to be dis- 
cussed include such problems as the social 
effect of changing jobs; the place of the 
older worker ; finding work for prisoners 
and ex-prisoners; the employment and 
social life of coloured workers; and the 
impact on family life of shift working. 


The conference secretary is Miss N. 
Rice-Jones, British National Conference on 
Social Work, 26, Bedford Square, London, 
W.C.1, from whom full details may be 
obtained. 


F.B.I. and Price Reduction 


This week, the president of the 
Federation of British Industries, Mr. W. H. 
McFadzean, has addressed a letter to the 
Chancellor of the Exchequer on the request 
to industry to reduce prices wherever pos- 
sible or to prevent them from rising. The 
letter says that the F.B.I. has now given this 
request its careful study, and is, of course, 
aware of the benefits which the price stability 
of the past eighteen months has brought to 
the country. Every practical step, the F.B.I. 
agrees, should be taken to ensure that those 
benefits continue. 


The F.B.I. thinks it should be fully recog- 
nised that all sections of industry—nation- 
alised industries, private manufacturing 
industry, distributors and trade unions— 
have, together with the Government, a 
responsibility for price stability. The letter 
says that “ the principle should be accepted 
by all concerned that the fruits of higher 
productivity can be shared when they are 
achieved and not before.” It adds that all 
have a share of responsibility to see that 
costs are contained, that prices bear a 
reasonable relationship thereto, and that 


wage bargaining does not result in increased 
costs, whether by a rise in wage rates or a 
fall in standard hours of work, to an extent 
which would outpace national productivity 
and thus once again cause inflation. 


Mr. McFadzean’s letter goes on to point 
out that “ part of the proceeds of the sales 
of products must be reserved for research 
and development of techniques and markets 
at home and abroad.” Indeed, he says, 
unless some part of the margin between 
costs and selling prices is ploughed back in a 
company, improvement of its business and 
the growth of the country’s prosperity will 
be retarded. There can be no question of 
freezing wages, prices or profits whether by 
statute or by voluntary agreement, the letter 
adds. Each company must determine its 
prices according to its assessment of its 
costs, of the challenge offered by its com- 
petitors at home and abroad, and of the 
long term interests of its own business and 
of the country as a whole, the general pros- 
perity of which has such an important 
influence on the prosperity of any individual 
concern. The Federation believes that, 
given a general recognition of those facts, 
its members will wish to do everything in 
their power to help to maintain a generally 
stable level of prices. 


Iron and Steel 


Britain’s steel production in Decem- 
ber averaged 432,900 tons a week, which 
was 38 per cent higher than in December, 
1958, and was, in fact, the highest rate 
achieved in any December. The increase 
in output prior to Christmas, the Iron and 
Steel Board says, continued the rise of 3 to 4 
per cent a month begun in October. The 
total output of steel last year, which was a 
fifty-two week year, was 20,200,000 tons, 
compared with 19,600,000 tons in 1958 (a 
fifty-three week year). At present, produc- 
tion is running at about 23,500,000 tons a 
year and additional plant which is to be 
put into operation during 1960 will raise 
capacity to about 25,500,000 tons. The 
Board estimates that total steel output 
this year may reach 24,000,000 tons, though 
raw material supplies are expected to be 
available for a larger production if required. 
Pig iron output last year totalled 12,600,000 
tons compared with 13,000,000 tons in 1958. 
But there were fewer furnaces in blast last 
year, the number being seventy-eight as 
against eighty-eight in 1958 and ninety-eight 
in 1957. 


Finished steel deliveries in October and 
November last averaged 331,700 tons a 
week, compared with 270,900 tons a week 
in the corresponding period of 1958. Deli- 
veries to the durable consumer goods 
industries, for example the motor-car, 
hollow-ware and metal furniture industries, 
all showed large increases, when compared 
with the two preceding years, and deliveries 
to general engineering were also higher. 
But deliveries to railways, coal mining and 
shipbuilding continued to decline. During 
the third quarter of last year, the United 
Kingdom’s share of the international trade 
in steel products rose sharply to 16-1 per 
cent and was, in fact, higher than at any 
time since the beginning of 1957. 
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Appointments 


Mrs. VIVIENNE D. JOHNSON has been appointed 
managing director of Detel Products, Ltd. 


Mr. A. NapIN has been appointed general manager 
of Brayshaw Furnaces, Ltd., and Brayshaw Tools, 
Ltd. 

Mr. P. D. Taytor and Mr. F. B. CHAVENTRE 
have joined the sales division of de Havilland Propel- 
lers, Ltd. 

Mr. J. D. Howpen Hume has been appointed 
joint managing director of James Howden and 
Co., Ltd. 

Mr. F. J. Cox has been appointed resident technical 
representative of D. Napier and Son, Ltd., in south- 
east Asia. 

Mr. R. P. HEATLEY has been appointed sales 
manager of Pye Process Heating with effect from 
February 1. 

BELLISS AND Morcom, Ltd., has announced the 
appointment of Mr. A. Cusins as manager of its 
London office as from February 1. 

Mr. G. C. DersBysHire, A.M.I.Mech.E., has been 
appointed works and technical director of Jacobs 
Manufacturing Company, Ltd., and Frank Guylee 
and Son, Ltd. 

THE FAFNIR BEARING COMPANY, Ltd., has an- 
nounced that Mr. G. Marchant has been appointed 
general manager of its Wolverhampton and Hednes- 
ford factories. 

Mr. A. E. Ossporne, London office manager for 
McCall and Co. (Sheffield), Ltd., has been appointed 


a director of the subsidiary company, McCalls 
Macalloy, Ltd. 
ASSOCIATED ELECTRICAL INDusTRIES, Ltd., has 


appointed Sir Arthur Elton, Bt., to be controller of 
its central information department. He will take 
up his duties on March 1. 


Guest, KEEN AND NETTLEFOLDS, Ltd., has 
announced that Mr. Douglas Bruce-Gardner, Mr. 
Stephen Lloyd and Mr. Henry William Allen Waring 
have been appointed directors. 


EASTERN REGION, BRITISH RaAiLWAys, has an- 
nounced the appointment of Mr. A. A. Harrison 
ag assistant general manager in succession to 
Mr. S. G. Hearn who is retiring. 


Dr. C. J. STUBBLEFIELD, F.R.S., has been appointed 
director of the Geological Survey of Great Britain 
and Museum of Practical Geology. He will succeed 
Sir William Pugh, F.R.S., who retires on July 28. 


Mr. JoHN CARTER has been appointed technical 
representative of Sintered Products, Ltd., for the 
area covering Leicestershire, Derbyshire, Notting- 
hamshire, Yorkshire, Durham and Northumberland. 


HUNTINGTON, HEBERLEIN AND Co., Ltd., has 
announced that Mr. A. T. Rogers, technical director 
and chief engineer, and Mr. R. F. Jennings, technical 
director, have been appointed directors of the 
company. 

THe Pressep Stee. Company, Ltd., announces 
that Mr. John L. Lutyens, A.M.I.Mech.E., has 
joined its organisation as group director of research. 
He becomes a member of the motor-car body divi- 
sional board. 

A.E.I. (RuGsy), Ltd., has announced the appoint- 
ment of Mr. D. Edmundson, M.LE.E., as general 
manager, Rugby Works. This will enable Mr. H. E. 
Cox to devote his time to the duties of deputy director 
of manufacture. 

PERRY ENGINEERING, Ltd., announces that Mr. 
C. T. Bayliss has been re-appointed managing 
director in place of Mr. W. A. McLeod who resigned 
on December 31, 1959. Mr. Bayliss is also chairman 
of the company. 

CABLE AND WireELEss, Ltd., announces that Mr. 
R. H. Hensman has been appointed secretary in 
succession to Mr. F. H. Lansbury, who having passed 
the age of retirement will relinquish the position at 
the end of January. 

BOowMAKER (PLANT), Lid., announces that Mr. 
C: D. Wild has been appointed service manager at 
the Clay Cross branch, Willenhall. Mr. V. L. 
Mullowney, A.M.I.C.E., has been appointed area 
manager for South Wales. 

Tue UnrTeD KinGpom ATOMIC ENERGY AUTHORITY 
announces that Mr. H. Cartwright, at present 
serving as deputy director of industrial power in the 
authority’s development and engineering group at 
Risley, has been appointed director of industrial 


power. 


Mr. E. W. Batuo, A.M.LE.E., has been appointed 
London manager of Erskine, Heap and Co., Ltd., in 
succession to Mr. E. Jackson, A.M.I.E.E., who has 
retired after forty years’ service in that position. 
Mr. Jackson remains a director. 

Mr. CHARLES Evans and Mr. Peter C. HAINES 
have joined the staff of the air traffic management 
division of General Precision Systems, Ltd., Fourth 
Floor, Bilton House, 54-58, Uxbridge Road, Ealing, 
W.5 (telephone, Ealing 1845-6). 

THE Coventry Victor Motor Company, Ltd., 
announces that it has engaged the services as engineer- 
ing consultant of Mr. E. Chatterton, M.I.Mech.E., 
F.R.Ae.S., who, in collaboration with the chairman, 
Mr. W. A. Weaver, will assume responsibility for 
all engineering aspects of its business. 

METROPOLITAN-CAMMELL CARRIAGE AND WAGON 
Company, Ltd., announces that Mr. H. N. Edwards, 
having reached normal retiring age will relinquish 
his appointment as managing director on January 31. 
but will continue to hold the office of chairman. 
Mr. D. J. C. Robertson, M.I.Mech.E., A.M.LE.E., 
general manager, will succeed Mr. Edwards as 
managing director. 

Mr. CHARLES W. Haywarb, chairman of Firth 
Cleveland, Ltd., has been appointed to the board of 
the Solartron Electronic Group, Ltd., as from 
January 19, and has accepted the chairmanship at 
the invitation of the other directors. Mr. J. E 
Bolton, formerly chairman of the group, will become 
deputy chairman. Mr. Gordon Harries, Secretary 
of Firth Cleveland, Ltd., is also joining the board 
of the Solartron Electronic Group, Ltd., with effect 
from the same date. 


Business Announcements 


MICHELIN TyRE ComPANy, Ltd., states that its 
Cardiff depot has moved to Garth Street, Adams- 
down, Cardiff (telephone, Cardiff 33948/9). 

NASH AND THOMPSON, Ltd., has acquired a second 
factory at Hook Rise, Tolworth, within 200 yards of 
its present research and production unit in Oakcroft 
Road, Chessington, Surrey. 

THe Unrirep Steet Companies, Ltd., states that 
on and after January 25, the address of the head 
office will be (G.P.O. Box 64), The Mount, Broomnill, 
Sheffield, 10 (telephone, Sheffield 60081). 

INDUSTRIAL Pumps, Ltd., 20, Bentinck Road, 
Hyson Green, Nottingham, has opened a new branch 
office and depot at 62A, Station Road, Kings Langley, 
Hertfordshire (telephone Kings Langley 4465). 

R. H. Core (Overseas), Ltd., 2, Caxton Street, 
Westminster, London, S.W.1, announces that it 
has been appointed sole United Kingdom importer 
and distributor for the communications test gear 
made by Siemens and Halske. 

PHOTOELECTRONICS (M.O.M.), Ltd., Oldfields Trad- 
ing Estate, Oldfields Road, Sutton, Surrey, announces 
that Paton Brothers Engineering Services has been 
appointed as representative for its products in 
Yorkshire, Lancashire and Cheshire. 

THomAS Mercer, Ltd., Eywood Road, St. Albans, 
has been appointed sole industrial distributor in the 
United Kingdom for the honing machines manufac- 
tured by the Sunnen Products Company of 7910, 
Manchester Avenue, St. Louis 17, Missouri, U.S.A. 

W. J. Brooker, Ltd., 28, Westminster Bridge 
Road, London, S.E.1, has announced the formation 
of an associated company Brook-Blast, Ltd., which 
will specialise in on-site shot blasting, metal spraying 
and protective coating operations. The directors 
are Mr. W. J. Brooker and Mr. D. M. Leggett. 

WELDALL AND ASSEMBLY, Ltd., Old Wharf Road, 
Stourbridge, Worcestershire, been granted 
licensing arrangements by Fried Steel Equipment 
Manufacturing Corporation of New York, for the 
manufacture and sale of Fried units on a world-wide 
basis with the exception of the Americas and Canada. 

Davip Brown Tractor Drvision, Huddersfield, 
and the OLIver CorPoRATION, Chicago, have signed 
a purchasing a tt whereby the American 
company will buy tractors of David Brown manu- 
facture and market them in the U.S.A., Canada and 
South America as an addition to its own range of 
tractors. 

Roto-FinisH, Ltd., Mark Road, Hemel Hemp-' 
stead, Herts, has acquired a substantial interest in 
N.V. Roto-Finish Maatschappij Rotterdamseweg 
370A, Delft, Holland. An agreement has also been 
reached whereby the sales pro and the 
service Organisations of the two companies will be 
integrated. 


SHELL INTERNATIONAL PETROLEUM COMPANY, Ltd., 
announces that the interests of the Royal/Dutch 
Shell group of companies, Continental Oil Company 
and the Union Stockyards and Transit Company of 
Chicago, in the liquefied natural gas field are to be 
developed through a jointly-owned company to be 
known as Conch International Methane, Ltd. 


LANDIS MACHiNE-MaipeN, Ltd., Hyde, Cheshire, 
States that Alfred Herbert, Ltd., has been appointed 
sole selling agent in the United Kingdom for machin- 
ery of its manufacture which is fitted with Landis 
tangential threading equipment. This does not, 
however, include the range type “A” and “ST” 
radial diehead machines, together with the bar 
chamfering and tagging machines. 


BRIGHTON TECHNICAL COLLEGE has established a 
National Centre of Information on automatic pro- 
gramming of digital computers. The purpose of 
the Centre is to establish and maintain a compre- 
prehensive library of publications, papers, research 
reports and other material, relevant to the problems 
of automatic programming ; to publish an “* Annual 
Review in Automatic Programming” to provide a 
“clearing house "’ for information and inquiries on 
automatic programming, and to help co-ordinate 
the work of other jes active in this field; to 
organise small working conferences and to maintain 
contact with organisations in other countries con- 
cerned with such matters. 


THe Huntinc Group oF ComPANigs announces 
that in order to simplify and streamline the structure 
of certain British and Canadian companies the 
following changes have been made. In Britain, 
the activities of Hunting Geophysics, Ltd., have been 
merged with those of Hunting Aerosurveys, Lid., 
and the name of the new combined company is 
Hunting Surveys, Ltd. In Canada, the activities of 
The Photographic Survey Corporation, Ltd., Hunting 
Airborne Geophysics, Ltd., and Hunting Technical 
and Exploration Services, Ltd., have been combined 
under the name of Hunting Survey Corporation, Ltd. 
Mr. T. D. Weatherhead, former managing director 
of Hunting Aerosurveys, Ltd., is managing director 
of Hunting Surveys, Ltd., and Mr. D. N. Kendall, 
vice-president of Hunting Associates, Ltd., the con- 
trolling company for all Hunting’s aviation and 
survey interests in Canada, is president of Hunting 
Survey Corporation, Lid. Mr. C. P. M. Hunting 
remains president of Hunting Associates, Ltd., and 
is chairman of Hunting Surveys, Ltd. 


Contracts 


THE ENGLIsH ELectric, ComPANy, Ltd., is to build 
at its Netherton works six hydro-electric generators for 
the Saskatchewan Power Corporation’s Squaw Rapids 
scheme on the Saskatchewan River. They will be 
vertical shaft umbrella type machines, each with a 
nominal rating of 37-SMVA, 0-9 p.f., 14°4kV. 
60 c/s at a speed of 120 r.p.m. The first set is to be 
commissioned in late 1962 and the whole develop- 
ment is to be completed by 1964. 


_ HuMPHREYS AND Gtascow, Ltd. in associa- 
tion with Japanese licensees, has received an 
order to install an Onia-Gegi process oil gasification 
plant in Osaka, which, it is stated, will eventually be 
the largest of its kind in the world. By the end of 
this year, four units each making 5,000,000 cubic 
feet of town gas a day will be in operation, and the 
total cost of this installation will be about £700,000. 
Eventually further units will be added to bring the 
— capacity of the plant to 30,000,000 cubic feet 
a day. 


A.E.I., Ltd., Heavy Plant Division, Rugby, has 
received from A ian Electrical Industries x 
Ltd., orders worth nearly £700,000 for electrical 
equipment for Australian rolling mills. The main 
order is for drives for a new five-stand tandem cold 
strip mill to roll wide strip at a maximum speed of 
a minute. D.C. motors with a total output 
of 20,750 h.p. will drive the mill and its tension reel, 
and a feeding them will be driven by 
two 10,000 h.p., 750 r.p.m. hronous motors. 
Stand 1 will be driven by a single-unit 2000 h.p. 
motor ; Stands 2, 3 and 4 each by a double-unit 
4000 h.p. motor ; Stand 5 by a triple-unit 5500 h.p. 
motor; and the tension reel by a triple-unit 12 
h.p. motor. Most of the control equipment will be 
made in Australia to suit the control scheme designed 
by Heavy Plant Division engineers, but “ Magne- 


stats” (magnetic amplifiers) supervisory control 
panel, high-speed circuit-breakers, and rheostats 
will be supplied from Great Britain. 
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Construction of Tjérn Bridge 


An unusual bridge design is being employed for the main crossing of the Askeré 
Fjord, in the course of constructing a road from the mainland to the island of 


Tjérn off the Swedish west coast. 


It is an arch bridge comprising twin 3-8m 


diameter tubular steel girders of 278m span and 40-5m rise, fixed at the abut- 


ments. 


The tubular girders were decided on because of their lower wind resistance 


in an exposed situation as well as lesser manufacturing and transport costs as 
compared with an equivalent rectangular section. The erection of the steelwork, 
now nearing completion, is being carried out with the help of temporary cable 


suspension carried over towers. 


ECAUSE of its varied coastline and the 

multiplicity of its fjords and islands, the 
west coast of Sweden has proved very attractive 
to tourists, so that every summer many families 
spend their holidays there. In order to further 
tourist travel and at the same time meet the 
needs of the local population it was decided 
some years ago to complete the already existing 
connection between the principal off-shore 
islands, Orust and Tjorn, by a road connection 
to the mainland over the Asker6 Fjord near 
the town of Stenungsund. The most convenient 
way of achieving the crossing was by using the 
small islands of Stenungs6n, Kallon, and Aimon 
as stepping stones. Tenders were invited in 
April, 1956, by the Swedish Department of 
Public Works (Kungl. Vag-och Vattenbygg- 
nadsstyrelsen) and eventually the contract was 
awarded to the Swedish firm AB Skanska 
Cementgjuteriet as main contractor. Plans 
included the construction of two multi-span 
prestressed concrete bridges from the mainland 
to Stenungs6n and from there to KaAllon, a 
short tunnel through the ridge of the former 
island, and a dam between Alm6n and Tjorn. 
The main crossing over the Asker6 Fjord was to 
be a steel arch bridge to a design submitted by 
M.A.N., to be carried out by a Demag—M.A.N. 
working group as sub-contractor, while the 
concrete approaches and abutments were the 
responsibility of Skanska. 

The twin arch girders are tubular with a 
constant outside diameter of 3-8m ; they span 
a distance of 278m and rise 40-5m above the 
supports to which they are fixed with a heavy 
prestress. With a height of the arch abutments 
of 3-84m above mean sea level, a clearance of 
not less than 41m is obtained over a 50m-width 
in the centre. This is necessary in order to 
allow shipping to pass freely in and out of the 
important seaport of Uddevalla at the head of 
the fjord. In the accompanying illustrations 
(Figs. 1 and 3) the bridge is shown at different 
stages of erection; the procedure will be 
described later on in this article. 

Several considerations influenced the choice 
of design. The first point is the smaller aero- 
dynamic drag of a circular section compared 
with an equivalent rectangle. Winds in the 
notoriously stormy Skagerak reach velocities of 
140km per hour, so that wind resistance was a 
principal factor. To cater for this aspect was 
made more difficult by the tall and slender 
construction required: the bridge had to be 
tall so as not to impede shipping, and slender, 
as for reasons of economy the total width of 
the roadway (except for a slight widening near 
one of the abutments) was to be only 9-4m. 
On the other hand lightness was at a premium, 
not only because of the cost of manufacture, 
but also because all parts had to be shipped 
from the contractor’s works at Gustavsburg 
near Mainz. Since lack of suitable level space 
near the site made it necessary to carry out all 


The bridge is to come into service this summer. 


local assembly on the 80m by 15m deck of a 
pontoon, the bridge had to be despatched in 
large prefabricated sections which yet had to be 
capable of being handled and assembled without 
fear of damage. 

Safety being the main consideration, wind 
tunnel tests were carried out at the Technical 
University of Stuttgart where a working section 
of 32 square metres is available. The two 
2000kW fans of the tunnel provided a wind 
velocity of 270km per hour for the tests which 
were done with single and twin tubes of 1-2m 
diameter and varying degrees of surface rough- 


APPROACHES 


Before discussing the steelwork in detail, a 
word must be said on the subject of the elevated 
approaches, which were constructed first. From 
the hillside, the bridge is reached at each end 
over elevated roadways of prestressed concreté, 
supported by slender concrete columns spaced 
in pairs 8-7m apart. The two end columns on 
either side, which also form the abutments for the 
bridge deck, are heavier in section than the 
rest and stand on the same concrete footings as 
the steel arches. These columns are 2:5m in 
diameter, and are joined at the top by a concrete 
beam; the roadway at the supports is about 
42m above mean sea level. While the approach 
from the direction of Stenungsund and K4ll6n is 
only slightly curved at a little distance from the 
bridge, the Alm6n side curves away sharply with 
a radius of 150m. Both the super-elevated 
curve and the transition from super-elevation 
to level at the end of the bridge deck are about 
0:70m wider than the rest of the roadway 
which comprises a 7:5m carriageway, with a 
1 in 40 camber on either side from the centre, 
and 0-75m-wide footpaths on each side protected 
by tall 0-2m-thick kerbs, making the total width 
of the deck 9-4m exclusive of railings. 

The tubular arches are each built up from 


Fig. 1—Bridge over the Askero Fjord for connecting the island of Tjérn with the mainland. The bridge, 


here shown during . Spans the fjord 


between the small islands of Kallién (right) and Almén (left). 


erection 
Note the tubular tandem arches, hoisted into position from a pontoon with the help of a temporary suspension 


ness. The latter is a crucial point as increased 
roughness due to coats of paint and snow and 
ice considerably enhances the air resistance of 
the real bridge. 

An extensive series of tests was also carried 
out to determine the buckling strength of the 
girders, since no previous work was available 
on steel test objects of comparable size, under 
combined bending and compression. The 
results of these tests showed a cylinder of 3-8m 
diameter and 14mm wall thickness, without any 
longitudinal ribs, to be more resistant to local 
buckling than an equivalent rectangular box 
girder incorporating a large number of such ribs. 


thirty-seven cylindrical sections. These differ 
somewhat in length but, apart from the shorter 
centre section, they are all about 8-5m long, 
The wall thickness increases from 14mm near 
the crown to 22mm at the abutments. The end 
sections and every third section of each girder, 
as well as the centre portions, are interconnected 
by plate cross-girders. The intervening spaces 
are filled with triangular lattice bracing in the 
line of centres of the two cross sections. Where 
the cross-girders are attached, each tube has 
transverse internal ribs as well as an internal 
tubular strut, diametrally placed in the plane 
of the cross-girder (Fig. 2). Similar internal 
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(a) Section at one of the cross-girders. 
(6) Section at centre of span. 
(c) Cross section through a pair of supporting columns. 


Fig. 2—Details of the bridge 


Fig. 3—The bridge during a later stage of construction. 


The arches are connected to the abutments and 


the deck and its supporting columns are being placed in position. The arch spans 278m, rises 40:5m, 
giving about 41m clearance under the central portion of the bridge 


stiffening ribs and struts, though without the 
external cross-girder, are provided at the points 
where the vertical columns are attached which 
support the road deck. There are twelve of 
these columns on each girder, with diameters 
from 0:30m to 0:70m. They bear on the 
structure above and below by means of spherical 
bearing caps. 

The arches end in flat circular plates which 
are pressed against the concrete with a 
prestress of about 5000 tonnes at each support 
(Fig. 4). The principal dimensions of the 
bridge are shown in Table I. 

The main girders can be inspected internally 
and externally using suitable catwalks, while 
inspection carriages are being fitted to inspect 
the underside of the deck on each side to within 
29m of the middle, the central part, where head- 
room for a carriage is lacking, being provided 
with an inspection gangway. 

The deck steel structure is in three sections. 
The main sections extend on either side between 
the abutments and a point 22-68m from the 


centre ; at these points the outer deck sections 
are attached to one of the arches, while the 
middle section is similarly attached at the centre. 
The corresponding points on the other arch are 
movably supported while the outer ends rest 
on roller bearings, permitting only lengthwise 
movement. These arrangements are so as to 
permit the deck to accommodate itself without 
strain to lateral deflections of the arches under 


TABLE l—Principal Data of Tjérn Bridge 
(Askeré Fjord) 


Span of arch, metres ... 
Rise of arch, metres ..._ ... Pee 
Height of abutments above datum (mean 
sea level), metres at ee Oh ot ined 
Length of steelwork, metres... ... , 
Height deck at abutments, above datum, 
metres 
Height deck 
metres ee ee ae oe ee 
Clearance over 25m either side of centre, 


278-04 
40-52 


3-84 
288-36 


Sil .5, bike «1m: aes Saks ae 
at centre, above datum, 
+47-10 


Centre distance of arches, metres 
Diameter of tube girders, metres 
Spacing of steel columns, metres 
Diameter of steel columns, metres ... 
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wind loading which at the crown may attain 
up to 155mm. 

The deck comprises a number of independent 
32m-long, sections. Each is of compound con- 
struction of steel and reinforced concrete 18cm 
thick. On the concrete are placed a Icm-thick 
insulating layer, topped by 3cm of concrete and 
Scm of asphalt. The connection: between the 
steel framework and the concrete is made by 
means of stirrups welded to the top flanges of 
the cross-girders. 


ERECTION 


Various possible erection methods were investi- 
gated, using a 12m-long, | : 50 full scale model. 
A cantilever construction would have been difficult 
because the strong tides and a water depth of 30m 
would have made the placing of auxiliary 
supports an extremely costly business. In 
addition it was not permissible to obstruct 
shipping or to close the fjord for any length of 
time. 

Inclined supporting cables were considered, 
but again the large unsupported cantilever span 
and the danger from strong winds were counter 
indications. Since cable-cranes of the required 
capacity, about 30 tons, have not yet become 
available for spans like the present of about 
300m, their use also had to be left out of con- 
sideration 

With a light construction like the present, it 
was also important to devise a method of 
erection which would not require the use of 
surplus material in order to provide temporary 
stiffening. 

Another difficulty, already referred to, was 
caused by the absence of any level ground in 
the neighbourhood on which assembly work 
could be carried out. 

It was therefore decided to erect two 50m-high 
towers on the previously completed concrete 
abutments and to carry over these a suspension of 
two by twenty-four cables somewhat like that of 
a suspension bridge. On this suspension the 
arches were hoisted into position in the manner 
of the deck of a suspension bridge. A start was 
made at the centre, and alternate twin sections 
were raised and put into position at each end 
in turn until the supports were reached. Alto- 
gether, eleven such sections were assembled on 
the pontoon from sub-sections arriving by sea 
and erected in this way. These sections were 
up to 40m long and weighed 120 to 160 tons. 
Connections were made by riveting and high- 
tensile bolts. 

A high degree of accuracy had to be achieved 
since any straining due to errors of shape would 
have called considerable secondary stresses 
into play. Before being shipped the arches 
were pre-assembled at Gustavsburg in a hori- 
zontal position. The correct shape of the arch 
during erection was checked by fastening measur- 
ing staffs to the sides of the arches on which 
sights could be taken, as may be seen from 
Figs. 1 and 3. Erection of the steelwork began 
earlier last year and is now nearing completion. 
The bridge is due to be commissioned in June. 


Large Tipper Truck 


We have received details of a large capacity 
tipper truck made by Bennes Marrel, Rue Pierre 
Copel, Saint-Etienne. The truck, shown in the 
accompanying illustration, comprises a Berliet 
“* T.100 ’’ chassis surmounted by a hopper body. 
The iatter has a geometrical capacity of 23 cubic 
metres but can carry up to 35 cubic metres 
heaped up. Made of steel plate, including 
manganese steel, it has a 10mm-thick floor 
plate strengthened on the underside by 100mm- 
thick oak planking and a second 5mm steel 
plate, as a protection when loading large rocks 
or heavy ore. The sides and floor are reinforced 
by heavy box sections. The tipping angle is 
65 deg., the scow end angle, 25 deg. 

The tipping mechanism consists of a single 
four-sleeve telescopic ram with a largest diameter 
of 280mm and a stroke of 1:55m, having a 


capacity of 120 tons. A 3000lb per square 
inch, 150 litre per minute piston pump allows the 
ram to be completely extended in fifteen seconds. 
The pump delivery is controlled by a valve 
which also permits a quick return of the oil 
for lowering the hopper. Two hydraulic brakes 
are fitted to avoid sclf-tipping when the centre 
of gravity of the load passes beyond the scow 


A load of up to 35 cubic metres can be carried on this tipper truck and 
dumped in fifteen seconds. The wheels have a diameter of 2-28m 


hinge during dumping. The scow end is sup- 
ported during unloading on two hydraulic jacks 
which are controlled from the cab. 

Fitted with 2:28m diameter wheels with disc 
brakes, the chassis is powered by a 600 h.p. 
Cummins engine driving through an eight-speed 
gearbox (see Plate 13, January 10, 1958). 
Gross weight of the equipment is 125 tons, 
including a payload of 65 tons. 


Neutron Diffraction Apparatus 


In the nuclear research reactor ** Garching,’ 
near Munich, the Institute of Technical Physics 
of the Technological University of Munich 
has taken into operation a neutron diffraction 
apparatus which is stated to be the first of its 
kind. The equipment is of standard design and 
can be modified to suit 
any type of reactor and 
special requirements. 

The neutron diffrac- 
tion apparatus serves for 
examining the structure 
and  structure-sensitive 
properties of solid 
materials, the principle 
employed being similar 
to that of X-ray diffrac- 
tion. Certain problems 
of the physics of solid 
materials, such as the 
examination of the mag- 
netic structure or the 
analysis of the thermal 
vibration spectrum, can, 
however, be clarified 
only by employing 
neutron diffraction. Such 
experiments demand 
high neutron intensities, 
i.e. they require a nu- 
clear reactor. 

The apparatus, shown 
in our illustration, was 
built in conjunction with 
M.A.N., Augsburg. 
It embodies a special 
drive permitting the 
neutrons scattered on the test specimen to be 
scanned automatically by steps as low as five 
minutes of arc. In this way the counter covers 
an angular range of 130 deg. during a chosen 
period which may be extended to up to one 
month. Neutrons of uniform energy are 
obtained by reflection from a crystal located in 
the centre axis of the movable shielding, which pro- 
tects the operating personnel and weighs 2-5 tons. 


This diffraction equipment produces a ‘‘ monochrome” beam of neutrons from the beam emerging from 


the reactor, by 


from a crystal placed inside the heavy cylindrical shield. The scattered beam 


from the test specimen at the centre of the quadrant is analysed by means of a counter indexed in small 
Steps through an angle of 130 deg. 
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Swedish Mine Hoists for U.S.S.R. 


AST month, the Swedish A.S.E.A. concern 
(Allmanna Svenska Elektriska Aktiebolaget 
Vasteras) delivered two mine winders to the 
U.S.S.R. as part of a major order. The equip- 


ment, shown in our accompanying illustrations, 
is stated to be the largest of its kind in the world. 


hoisted at such high speeds has been 25 tons. 

The drive is by means of a friction-drive 
pulley weighing 49 tons (Fig. 1). In spite of 
the heavy load, the pulley diameter is only 4m ; 
this is because the load is distributed over eight 
ropes, while previously the maximum number 





Fig. 


1—Friction pulley of eight-rope mine hoist, during assembly at the maker’s works. 


The weight 


of the 4m diameter pulley is 49 tons 


Each winder is designed for double skip hoist- 
ing. The individual skips weigh about 40 tons, 
and the net load will be 50 tons per skip. Initially, 
the depth of the shaft will be 900m and the 
hoisting speed, 10m per second. Later, the 





Fig. 2—Double gearbox for mine hoist. Two such gearboxes are being 


installed, one on each side of the friction pulley. 


with a total rating of 9000 h.p. will give a hoist speed of 10m per second 
depth of 900m 


from a 


shaft will be deepened to 1300m and the speed 
increased to 14m per second. For purposes of 
comparison it may be mentioned that the 
winders at the Kiruna iron ore mines in Northern 
Sweden have a net load capacity of 20 tons. 
It is stated that until now the maximum load 


- ropes employed with this type of drive was 
our. 

The total motor rating is 9000 h.p., and the 
power is provided by four motors which are 
connected to the pulley by means of two double- 
reduction gearboxes, one 
on each side (Fig. 2). 
Each gearbox is driven 
by two A.S.E.A. d.c. 
motors standing side by 
side. When at a later 
stage the hoist speed 


Initially, four motors 


is increased to 14m per 
second the rating will 
have to be stepped up 
to 12,000 h.p. 

Two converter sets are 
provided for the Ward- 
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Leonard drive, each comprising a 6kV, 600 
r.p.m. synchronous motor coupled to two d.c. 
generators. 

In addition to the winding equipment, A.S.E.A. 
is also supplying ropes, skips, measuring hoppers, 
and underground conveyors for transporting 
the ore from the crushers to the measuring 
hoppers. The contents of the latter are to be 
weighed with the aid of pressure transductors 
which stop the filling operation as soon as 
50 tons of ore have been fed into the hopper. 
As soon as a skip stops in the filling position 
it is filled from the hopper which subsequently 
closes again for refilling while the skip is hoisted 
to the surface. The whole cycle of operations 
is automatic. 

Besides the two 50-ton winders described, 
A.S.E.A. is supplying the U.S.S.R. with a six- 
rope friction-drive winder and six four-rope 
winders. 


Mobile Industrial Betatron 


A mobile betatron has been developed by 
Siemens-Reiniger-Werke A.G., Erlangen, from 
the same firm’s clinical betatron, for use in the 
testing of large steel thicknesses such as heavy 
welds. The dimensions and weight of the 
equipment were kept down so that both the 
power and control unit, and the radiation head, 
can easily tind room on small trolleys on which 
they can be transported to the working site. 
For long distance transportation the whole 
installation can be carried on a heavy lorry. 
The radiation head can readily be adjusted to 
point in any direction required. Protection from 
stray radiation is incorporated so that few 
additional safeguards are necessary. As is well 
known, in the betatron electrons are accelerated 
to nearly the speed of light inside a circular 
vacuum chamber subjected to an alternating 
magnetic field. In one two-hundredth of a 
second, the electrons revolve over 200 million 
times round the chamber, and in doing so 
traverse a distance of about 1500km. They 
then hit an anti-cathode, as in an ordinary 
X-ray tube. Because of the very high energy of 
the electrons, amounting to 15,000,000 electron- 
volt, extremely hard and penetrating X-rays are 
obtained. In this way the radiographic exposure 
time for steel thicknesses of 150mm to 200mm is 
of the order of a few minutes, while a thickness 
of 400mm requires one to two hours. With a 
standard X-ray tube, several days’ exposure 
would be required in the latter case. The total 
weight of the installation is 3-5 tonnes. 

An important application of the betatron is 
in the manufacture of heavy-walled vessels for 
reactors, steam boilers and chemical processes. 
The instrument shown in the accompanying 
illustration is the first of its kind to be supplied 
by Siemens and is to be jointly owned and 
operated by a foréign group of companies. 
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Industrial Processing Applications o 
Electron-Beam Radiation 


No. Il1l—({Concluded from page 116, January 15) 


Penetrating high-voltage electron-beam radiation has, within the past few years, 
drawn widespread industrial attention as a promising processing tool, and many 
American companies and institutions are now engaged in intensive programmes of 
research and application. The efforts of these groups extend from fundamental 
studies on the basic interaction of radiation with matter to the actual operation 


of radiation processing facilities. 


While many kinds of radiation sources have 


been proposed and investigated over the past few years, the Van de Graaff and 
microwave linear particle accelerators are now generally recognised as the 
principal sources of radiation for industrial use. 


LINEAR ACCELERATOR 


Ts Corporation’s series of microwave linear 
accelerators for processing are intended for 
applications where deepest penetration is a basic 
requirement. Four “linacs’’ are available at 
present, and all are physically identical except 
for the acceleration tube that establishes the 
performance rating. The acceleration tubes are 
interchangeable ; hence, any of these machines 
can be given different output characteristics by 
changing the acceleration tube. 

The microwave acceleration section of the 
machine is of modular design and includes a 
precision microwave guide. Mounted on the 
tube is an electron injector, which consists of a 
cathode and electron gun that injects electrons 
at a predetermined energy. This section also 
includes: (1) an r.f. power amplifier valve, 
complete with driver-oscillator system and power 
supplies ; and (2) an oil-fractionating high- 
vacuum pumping system capable of evacuating 
the electron injector as well as the acceleration 
tube. 

The control modulator section contains the 
power supply and modulator of the r.f. system 
with controls for’ beam current, pulse repetition 
rate, frequency, r.f. power, acceleration-tube focus 
current and beam-scan width. The beam scanner 
provides for an adjustable scan from Sin to 1 Sin. 
It includes an electron window and power 
supplies. 

The accompanying diagram shows the prin- 
cipal dimensions of the machine arranged for 
electron-beam processing. An installation of a 
7 MeV linear accelerator at the Somerville works 
of Ethicon, Incorporated, in New Jersey, is 
shown in another illustration, Fig. 17. This 
firm is believed to be the world’s largest producer 
of surgical sutures and changed from heat to 


electron-beam sterilisation o/ its products. This 
change has resulted in a stronger product, a 
better package, simpler manufacture and con- 
tinuous processing. 

Surgical sutures are of two main kinds : 
absorbable and non-absorbable. The absorbable 
variety, known as “catgut,” is derived from 
connective-tissue layers of the intestines of beef 
and sheep. It is with this kind of material that 
the suture industry has always had sterilisation 
problems. As early as 1949 it was well estab- 
lished that electron-beam irradiation is capable 
of killing micro-organisms at doses that do not 
adversely affect many materials. Subsequent 
work established the dose parameters necessary 
to sterilise sutures and similar objects. However, 
the large capital investment required and the 
lack of definitive experience with the commercial 
use of electron accelerators, beta and gamma 
radiation deterred most industries from extensive 
development work. Early in 1953 the problems 
peculiar to the suture industry prompted 
Ethicon to undertake a detailed feasibility study 
of radiation sterilisation of sutures. The firm 
rented a 2 MeV, 0-5kW Van de Graaff accelerator 
and embarked on an extensive research project. 
This established the minimum killing dose for 
over 150 different species of micro-organisms 
and found the maximum dose that could be 
safely tolerated by catgut. A value of 2:5 
megarads was chosen as 
the sterilising dose. This 
is 40 per cent above the 
minimum to kill the most 
resistant micro-organ- 
ism. Catgut can tolerate 
5-0 megarads before 
becoming inferior to 
heat-sterilised gut. 


L’-0” MIN. 


Fig. 16—Sectional elevation of microwave linear accelerator installation 
electron-beam processing 


The firm decided to install both a 2 MeV 
Van de Graaff and a 7 MeV “‘linac”’ machine, to 
house them in the same area and place them 
close to its older sterilisation facilities. This 
provides a logical flow of materials through the 
manufacturing operation and permits the greatest 
flexibility for any later mechanisation. The 
accelerator building is separate from the main 
manufacturing building but connected to it by 
an enclosed passageway. This permits an 
eventual expansion of the manufacturing area in 
the direction of irradiation facilities and at the 
same time maintains the normal process flow. 
The lowest level of the accelerator building is 
partly underground and comprises two irradia- 
tion rooms each surrounded by 7ft of concrete. 
This thickness was based on calculations of 
probably hard X-rays generated by electrons 
striking the metal conveyor belt and other 
objects. Half a storey higher and in front of the 
target room is the production area for loading 
and unloading conveyor belts. The firm only 
recently extended the conveyor system to lead 
into the manufacturing area. The operating 
controls and monitoring devices are also on this 
floor. About 3ft higher, above the target rooms, 
are the accelerator rooms. The highest level is 
half a storey above the production area. This 
is a mezzanine that houses the high-frequency 
amplifiers and the power supply for the “ linac.” 
Maintenance workshop and testing instruments 
are also on this floor. Access to both accelerator 
rooms and target rooms is through a passage 
with two right-angle turns. These turns effec- 
tively block all stray radiation. 

The whole installation is designed to obtain 
maximum safety. The shielding is adequate for 
nearly complete absorption of all radiation. 
The doors leading to the target and accelerator 
rooms are locked and interlocked with the 
machine. Opening of any of these doors will 
turn off the machine instantaneously. When the 
machine is turned on, there is a delay in starting 
up. During this delay a horn sounds repeatedly 
to warn people that irradiation is about to begin. 
Through a maze-and-mirror system, the target 
room can be easily inspected. 

It is of interest to note that the new surgical 
suture package of Ethicon, which comprises 
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Fig. 18—Diagram of the insulating core transformer, 
without electron acceleration system 


aluminium foil, vinyl plastic and paper and was 
made possible by the introduction of electron- 
beam sterilisation, was recently awarded the 
1959 Corporate Award for outstanding achieve- 
ment in applied packaging, by the American 
Packaging Institute. 





Fig. 19—1 MeV insulating core transformer 
accelerator, with the tank removed 


NEW RADIATION SOURCES 


At present, three new designs of accelerators 
are being developed by the High Voltage Engi- 
neering Corporation. They are all “ direct” 
accelerators in which the generated voltage is 
applied through divider-resistors to an accelera- 
tion-tube system. However, each embodies a 
different principle of voltage generation ; two 
are electromagnetic accelerators and the third 
accelerator -is electrostatic. All would be 
practical for energies up to about 4 MeV, and 
= . for beam currents greater than 

(1) The Insulating Core Transformer.—In a 
conventional voltage transformer the primary 
and secondary coils are linked by an iron core. 
While intense magnetic fluxes are developed, 
the device is limited in voltage “ step-up” to 
several hundred kilovolts, unless several trans- 
formers are cascaded in series. The limitation is 
due to the large amount of insulation required 
between the secondary windings which carry 
peak voltage and the core, which is essentially 
all at ground potential. Thus, the conventional 
transformer has never been useful to the super- 
voltage field of application. In the voltage- 
generating column of the insulating-core trans- 
former, a portion of the magnetic core is divided 
into segments which are insulated from one 
another. Thus, each core segment can exist at the 
total voltage potential developed at that stage. No 
insulation is required from windings to core, and 
very little is needed between core segments. At 
the high-voltage terminal there is a large insulating 
gap to the remainder of the core. The magnetic 
reluctance of the circuit is kept low by maintain- 
ing very short gaps between core segments and 
by providing a large surface area for the long 
gap at the terminal. Thin plastics materials of 
high dielectric strength are used in the small 
gaps. The voltage insulation in the terminal 
gap depends on pressurised gas, which surrounds 
the entire transformer. 

The illustration (Fig. 18) is a schematic 
diagram of this transformer, with the acceleration 
system shown. The high-voltage terminal is 
at the bottom of the central column in this 
diagram. The top of the column and the outer 
shell of core material form the outer path of the 
magnetic circuit and are at ground potential. 
Power is delivered to the primary coil by a 
motor-generator or a signal generator at a 
frequency above 1000 c/s. Each core segment is a 
pancake and is surrounded by a ribbon winding, 
which is the secondary of the transformer circuit. 
A voltage of about 25kV is induced in each 
secondary winding. The a.c. power developed 
in the secondary windings is converted to d.c. 
power by means of dry rectifiers. Each core 
segment with its associated windings and rectifiers 
forms a compact d.c. power supply. In the first 
model, each assembly has been tested in 
continuous use at 25kV and 30mA, or 
0-75kW of power. Voltage addition is obtained 
along the column by the distributed series 
capacitance between the core segments. The 
voltage ripple of the transformer is less than 
3 per cent and the overall efficiency of power 
conversion is about 90 per cent. 

The photograph (Fig. 19) shows a 1 MeV 
accelerator with the tank removed. The accelera- 
tion tube is mounted 
below the transformer, as 
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for delivering a megawatt of power in a multi- 
tube acceleration system. 

(2) The Transmission-Line Accelerator.—The 
basic principles involved in the development of 
this accelerator can be illustrated by referring 
to a long transmission line suspended above 
ground at a uniform height and driven by an 
a.c. generator. Under certain conditions, 
resonance is obtained. In this case a voltage is 
propagated along the line, due to its distributed 
self-inductance and the distributed capacitance 
from line to ground. The length of the line 
needed for resonance varies inversely with the 
frequency of the driving source. This idea can 
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PHYSICAL ARRANGEMENT 





Fig. 20—Diagram of transmission-line accelerator 
principle 


be adapted conveniently to the geometry of 
a particle accelerator, as shown diagramatic- 
ally in the accompanying illustration (Fig. 20). 
** Lumped ” inductance is introduced to the line 
in order to shorten the length needed for reso- 
nance. Core material is used to confine the 
losses so that the generator is physically compact. 
The circuit is enhanced by a dominant capacitance 
at the c ven end of the line, provided by the 
high-voitage terminal. Other important design 
aspects are: (1) the use of low-loss core seg- 
ments ; (2) the choice of a toroidal geometry 
for the core stack, both to reduce losses and to 
permit an easy incorporation of the acceleration- 
tube ;. and (3) the selection of an optimum 
frequency for resonance high enough to develop 
an intense average beam current wi t too 
large a magnetic loss. 

The inherent simplicity of the design can be 
noted from the diagram. The acceleration tube 
is mounted coaxially with the toroidal segments. 
The line is tapped at convenient points to supply 
potential to the electrodes of the tube. The 
whole assembly is insulated with gas under 








an extension of 
latter on the same verti- 
cal axis. The outer 
magnetic shell above 
surrounds the primary 
coil and the stack of 
insulating cores. The 
first model has been j 
designed for a beam : 
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current of 40mA at 1 
MeV. The extension of 
this intensity in future 
models depends on the 
chowe of _ rectifiers 
rather than on the mag- 
netic circuit, and some 
rectifiers are now avail- 

















able which should allow 
a load of 1A. As an 
electron accelerator, this 
design has a potential 


Fig. 21—Design of the proposed multiple-disc accelerator 
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pressure and housed in a tank. The line is 
driven by an external motor-generator or signal 
generator. The voltage cycle of this generator 
is a sine wave. Beam current is conducted over a 
narrow phase angle so that the voltage variation 
during the period of beam emission is small. 
Furthermore, the percentage loading of the circuit 
is so small that voltage drop during beam 
conduction is insignificant. 

The first model of this accelerator is designed 
for 1 MeV and over 20mA of average beam 
current. It will be available for the power 
range of 10kW to 75kW, depending upon 
energy. The efficiency of power conversion is 
expected to be over 80 per cent. 

(3) The Multiple-Disc Accelerator.—The prin- 
ciple of voltage generation in this machine is 
electrostatic and is analogous to that of the 
Van de Graaff generator. In the latter, charge 
is sprayed on to a moving belt by the application 
of a potential in the range of 10kV to 35kV. 
The belt conveys the charge to the inside of a 
hollow terminal, where it is removed. The 
charge flows immediately to the outside of the 
terminal. Mechanical power for the belt is 
obtained from a drive motor. The “ down” 
run of the belt is often charged with opposite 
polarity. The amount of current deveioped 
depends upon the width of the belt, its speed, 
and on the field strength which can be supported. 

The multiple-disc accelerator employs a 
multi-plate assembly of rigid discs, whose 
insulated sectors rotate between the sectors of a 


Fig. 22—Conveyor loading and unloading station and control console of 1-5 MeV 
Van de Graaff radiation processing facility 


multi-plate stator. The surfaces of the discs are 
used to carry charge to the high-voltage side of 
the generator. A large amount of surface area 
can be obtained in a compact form. The draw- 
ing (Fig. 21) shows a _ design intended 
for a current of 10mA. The axis of the 
acceleration tube is at right angles to the rotor 
shaft because voltage potential is carried across 
the diameter of the plate assembly. The rotor 
sectors are charged by connecting them to ground 
through the peripheral drive as they pass through 
a set of stator sectors charged to a potential 
above ground. Charge is removed at the other 
end of the diameter by contact of the rotor 
sectors with the terminal. In the current design, 
mechanical drive is supplied through the central 
rotor shaft, and all of the rotor sectors carried 
by the shaft are insulated from it. The efficiency 
of electrical conversion is estimated to be about 
35 per cent if the normal insulating gases are 
used. The beam produced is essentially mono- 
energetic, like that of other electrostatic accelera- 
tors. The expected power range of this accelera- 
tor is 25kW to 100kW. A first model is being 


constructed to deliver 15mA to 25mA at 
1-5 MeV. 

All of these three new designs involve the 
acceleration of more intense beams than those 
achieved before, and several concepts of use 
facilitate the design of accelerators for beam 
intensities above 25mA. The first concept 
is an extension of the existing techniques 
of beam deflection or diffusion. These tech- 
niques permit a more efficient use of the beam 
because a uniform surface dose is realised. Also, 
by spreading the beam over a greater surface 
area of the accelerator window, a higher beam 
current can be used without increasing the power 
density absorbed by the window. For example, 
the maximum power limit for an unscanned 
beam with a diameter of lcm might be several 
hundred watts. But with a linear scan of 15in, 
this limit is increased to about 15kW. Another 
concept of processing is introduced by the use of 
very intense sources. The economy of large 
packages can best be realised by transmitting 
super-voltage power from one generator through 
insulated piping to independent multiple accelera- 
tion tubes, each of which draws an increment of 
the total power. The accelerated beams would 
be applied in a series of steps on one processing 
line, or to parallel lines. Radiation shielding 
would be greatly simplified, because it would be 
required only at the point of use. The power 
source and the transmission line would require 
only voltage insulation. This concept is more 
applicable to d.c. power as availabie from the 

insulating-core _trans- 
former or the multiple- 
disc generator, than to 
a.c. power. On the basis 
of known technology, 
solid dielectrics could be 
used for power trans- 
mission up to a level of 
about 1,000,000V and 
pressurised gas above 
this level. Techniques 
are available for in- 
dependently switching 
any of the multiple 
acceleration tubes out of 
the line. 


RADIATION PROCESSING 
FACILITY 


More than thirty years 
ago, in Germany, Dr. 
Arno Brasch began his 
study of the effects of 
electron irradiation. 
After coming to the 
United States, he org- 
anised the Electronized 
Chemicals Corporation 
which gained broad 
experience in electron- 
beam processing because 
of extensive pioneering in electron irradia- 
tion techniques for the sterilisation and preserva- 
tion of food and drugs and for irradiation 
chemistry. From 1949 to 1957, Electronized 
Chemicals operated an irradiation facility in 
Brooklyn, New York. This has now been 
superseded by a new radiation facility in Burling- 
ton, Massachusetts. The new facility is operated 
under contract with the High Voltage Engineering 
Corporation. 

The radiation facility affords a convenient, 
economical means for carrying out a wide 
variety of experimental and developmental pro- 
grammes to determine the value of penetrating 
radiation for any product or process. This 
facility is adaptable to a wide range of experi- 
mental, pilot-plant, and custom work in radiation 
chemistry and radiation sterilisation. The basic 
radiation source at the facility is a 1-5 MeV, 
2-5kW Van de Graaff accelerator. The generator 
is mounted vertically, with its output normally 
delivered to a scanning system that provides an 
electron beam now having an effective width up 
to 30in. The equipment can be converted, in 


only a few minutes, to generate X-rays. It 
is easily possible to perform experiments with 
both electrons and X-rays in the same day. 

The product-handling system comprises a belt 
conveyor and a quantity of aluminium trays 
that can be loaded, fed on to the conveyor, and 
unloaded outside the radiation room to facilitate 
continuous processing. For processes that 
require high radiation doses, the conveyor 
section directly under the scanner can be set to 
oscillate through distances from 12in to 60in for 
as long a time as may be necessary to obtain the 
desired radiation dose. 

The accessory equipment includes: (a) a 
Beckman DU spectrophotometer for analysing 
absorption spectra of irradiated material ; (5) a 
film winder for handling long lengths of plastic 
film in roll form; (c) a constant-temperature 
oven to condition samples both before and after 
irradiation ; (d) an infra-red source for applying 
controlled heat during irradiation ; (e) a deep 
freezer to store specimens that are to be irradiated 
in the frozen state and to facilitate work involving 
low-temperature reactions ; and (f) a nitrogen 
cell to permit the irradiation of oxygen-sensitive 
materials in an inert atmosphere. 

Under normal operating conditions, a radia- 
tion dose of 2 1U® rads per pass is given to 
material in a processing tray under the electron 
beam. Since the maximum permissible product 
thickness for optimum dose uniformity is 0-20in 
of unit-density material, each tray can carry 
1-6 lb. The processing rate is 16:6 Ib per 
megarad per minute, or 1000 lb per megarad per 
hour. This is equivalent to 2900 square inches 
per minute of conveyor area at a dose of | 
megarad. 

Fig. 22 shows the conveyor loading and 
unloading station with the machine control 
console: the heading picture (page 74, ante) 
portrayed a series of trays passing on a con- 
veyor underneath the scanned beam. 

In the United Kingdom further information on 
the electron-beam processing equipment reviewed 
is obtainable from the High Voltage Servicing 
Company, Chorley Wood, Rickmansworth, 
Herts. 


Auxiliary Power for Rockets 


A LIGHTWEIGHT source of electric power to 
drive the guidance, control, and other auxiliary 
services of rocket vehicles was disclosed recently 
by the Radio Corporation of America and the 
Hunter-Bristol Division of Thiokol Chemical 
Corporation. A 34 1b experimental unit fitted 
around the flame tube of a solid-propellant 
motor has produced up to 270W. 

The device bears a family resemblance to 
conventional two-element electron tubes or 
diodes, in having a cathode from which electrons 
are “ boiled”’’ by the application of heat, and 
another electrode to which these electrons flow 
to produce an electrical output. 

In the experimental tube for rocket applica- 
tion, the cathode is formed by the inner wall of 
a hollow cylinder, while the second electrode 
is formed by the outer wall. Between the two 
walls is a narrow space filled with cesium vapour. 
When the cathode wall is heated by the burn- 
ing rocket fuel in the flame tube, electrons are 
** boiled ’’ out of the cathode material and into 
the space between the two walls. The cesium 
vapour that occupies this space becomes ion- 
ised upon contact with the hot cathode, and 
encourages the easy flow of electrons to the 
outer wall. The electrical power that is gener- 
ated by this process is fed to the rocket steering 
control mechanism or to electronic apparatus 
by means of cables attached to the cathode and 
the second electrode. 

The size and shape of the experimental tube 
were designed specifically for the Thiokol test 
installation in order to study the feasibility of 
the system; the design of eventual operating 
types of thermionic generator tubes would vary 
in accordance with the various designs of the 
rockets in which they might be used. 
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BRITISH PATENT SPECIFICATIONS 


The dates printed are those of application and publication on completion. Copies of specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 33. 6d. each. 
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MOTOR VEHICLES 


824,739. August 15, 1957.—D1IFFERENTIAL GEARINGS, 
PARTICULARLY FOR Motor VEHICLES, Daimler- 
Benz Aktiengesellschaft, Stuttgart-Unterturk- 
heim, Germany. 

The principal object of the invention is to provide 

a differential gearing of simplified construction 

so that the manufacture of individual parts and 

assembly can be carried out simply and cheaply. As 

shown in the drawing the central driving wheel A 
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is enlarged by the shells on either side to form a 
drive housing, which may be mounted as a unit in 
an axle housing. In the housing, the driven bodies 
C and D are fixed on the half shafts. The driving 
wheel has bores passing through it, in which the 
balls E are slidable in the axial direction. The 
driven bodies C and D are provided with sine curve 
tracks which lie on both sides, and next to the 
bores, of the driving wheel. The tracks have a 
plane running surface F in axial section. Their 
pitches are different so that, for example, the track 
of the body C has five turns and the track D has 
six turns. Accordingly, eleven points of intersection 
are obtained between the two tracks at a constant 
distance from one another and the driving wheel 
must also have eleven openings with eleven balls. 
In operation the driving wheel transmits the torque 
to the balls, which in turn transmit it to the two 
driven bodies by bearing against their sine curve 
tracks. Under these circumstances there is normally 
no relative movement between the driven bodies. 
When the vehicle travels on a curve compensation of 
the speeds of rotation of the two driven bodies with 
respect to one another can take place due to the 
fact that the balls move axially in their openings 
and hence the driven bodies are turned relative to 
one another in consequence of the different pitches 
of the sine curve tracks.— December 2, 1959. 


INSTRUMENTATION 


826,195. May 30, 1957.—DeTECTING OR MEASURING 
THE CONTENT OF FINE PARTICLES IN A FLOWING 
Fiumw, The British Thomson-Houston Com- 
pany, Ltd., Crown House,. Aldwych, London, 
W.C.2. (Inventor : Duncan Holmes Grindell.) 

The invention is based on the phenomenon that 
the particles absorb from a corona discharge through 
the fluid an electric charge which is proportional to 
their total surface area and which causes a corre- 
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sponding change in the current flowing in an external 
circuit feeding the corona discharge. According to 
the preferred embodiment illustrated, a flow of 
fluid A, the particle content of which has to be deter- 
mined, is passed through a channel having an elec- 
trically conducting wall B, such as a metal cylinder. 
An electrode, C, of elongated shape, such as a metal 
wire or filament, is supported by the wall through 
the intermediary of an insulating bushing D so as 
to be positioned co-axially with the cylinder. A 
lead E which in this case is introduced into the 


channel through the bushing, serves for connecting 
one pole of a high voltage source F, of 8kV for 
instance, to the electrode C. Another lead G con- 
nects the wall of the cylinder to a current measuring 
instrument H, such as a microammeter or a milli- 
ammeter via an amplifier if required. A low voltage 
battery / and a variable series resistor K are provided 
to form a shunt circuit in relation to the instrument 
H. The polarity of the battery is such as to feed to 
the instrument direct current, the direction of which 
is opposite to the flow of current through the instru- 
ment due to the corona discharge between the 
electrode and wall when no particle stream passes 
through the cylinder, and the resistor can be adjusted 
to cause under these conditions a zero reading on 
the instrument. A _ subsequent reading can, in 
theory, be simply related to the actual rate of flow 
of Feces suspended in the fluid.—December 31, 
1959. 


ELECTRICAL ENGINEERING 
826,188. April 12, 1957.—Mercury Arc RECTIFIER- 
INVERTER EQUIPMENTS, The British Thomson- 
Houston Company, Ltd., Crown House, Ald- 
wych, London, W.C.2. (inventor : John Carley 
Read.) 

This invention relates to mercury arc rectifier- 
inverter equipments for supplying variable speed 
d.c. motors, particularly those for electric winders, 
of the kind in which a common set of rectifying valves 
and a common set of transformer windings are 
employed alternatively for rectification to supply 
power to the motor and for inversion to return 
power from the motor to the a.c. supply. According 
to the invention, a pair of star-connected secondary 
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windings of the transformer which supply operating 
voltage to the anodes of the rectifying valves, and 
which are connected in parallel by the interphase 
transformer short-circuited during inversion, are 
zigzag connected, so that the commutating reactance 
between anodes 60 deg. apart is considerably less 
than the commutating reactance between anodes 
120 deg. apart, thereby reducing the excessive angle 
of overlap obtained during inversion. Referring 
to the drawing, a grid-controlled mercury arc rectifier 
A supplies a d.c. winder motor B through a double- 
pole armature reversing switch C. The secondary 
windings of the rectifier transformer D which are 
connected to the anodes comprise two three-phase 
stars E and F, electrically displaced apart by 180 
deg., which are connected in parallel by the inter- 
phase transformer G between their star points. 
Auxiliary contacts H and J on the reversing switch 
co-operate with contacts on the controller K to 
short-circuit the interphase transformer under 
certain conditions. The secondary stars E and F 
are zigzag connected. When it is desired to retard 
the motor by changing over to inversion the revers- 
ing switch is thrown over to the right. This simul- 
taneously causes contact H to short out the inter- 
phase transformer so long as inversion continues. 
When next the winder motor starts from rest in the 
opposite direction, switch C is still thrown to the 
right, but controller K being thrown to the right 
causes the interphase transformer to be no longer 
shorted out, unti] a fresh need for inversion causes 
the reversing switch to move to the left. During 
rectification, i.e. with the interphase transformer 
not shorted, commutation of the current takes place 
between anodes 120 deg. apart, e.g. from anode L 
to anode M, but during inversion, with the inter- 
phase shorted, commutation takes place between 
successive yoga eee apart, e.g. from anode L 
to anode N. If the star-connected windings, E 


and F had not been zigzag connected, these two 
values of commutating reactance would have been 
equal, and this would have caused the angle of 
overlap, i.e. the angular time required to commutate 
the current from anode to anode, to be excessively 
large when inverting. This would have resulted in 
unnecessarily low power factor when rectifying at 
the same d.c. voltage. However the zigzag con- 
nection shown reduces the commutating reactance 
between anodes 60 deg. apart to about one-third 
of the value obtained between anodes 120 deg. 
apart, and thus avoids this detrimental effect.— 
December 31, 1959. 


826,138. February 16, 1956.—ARMATURE COILS FOR 
DyNAMo ELFctric MAcHines, George Herbert 
we Garbridge Hotel, Appleby, Westmor- 


nd. 

In Specification No. 792,428, an armature coil is 
described in which the turns are concentric, i.e. equally 
spaced from the central cross-plane. The start 
and finish of a coil are in positions remote from the 
commutator end and tappings are taken from 
the noses of the coil. This has the effect of upsetting 
the desired symmetry so that in an armature 
wound with such coils, the reactance voltages of the 
various coils when undergoing commutation would 
be unequal and sparking at the commutator might 
result. According to the present invention, in an 
armature coil as described, the desired object is 
achieved by suitably transposing a slot conductor 
of each coil so that turn conductors connected to 
short-circuited commutator segments lie in their 
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slots in desired positions, that is, each of the turn 
conductors lies symmetrically in the slot with refer- 
ence to the slot horizontal centre-line. The figure 
shows by way of example how a coil in accordance 
with the invention may be wound. Points S and F 
are the start and finish of the coil, and tappings L 
are taken from each conductor at the opposite end 
or nose, each tapping being connected to a com- 
mutator segment A, B, C, D, &c. The conductors 
marked 6, 7, 8, 9, and 10 lie at the bottom of one 
slot and conductors 1, 2, 3, 4, and 5 lie at the top 
of another slot governed by the coil-pitch. In this 
arrangement, the conductor marked 10 is the trans- 
posed conductor. Pairs of conductors which make 
the coil as connected to the commutator bars will te 
paired as follows : 5 and 6, 4 and 7, 3 and 8, 2 and 9, 
and these are symmetrical about the slot horizontal 
centre-line. The conductor marked 1 will be con- 
nected at the front end to the conductor marked 10 
of the adjacent coil on one side while the conductor 
marked 10 will be connected 

marked 1 of the adjacent coil on the other side, thus 
providing the fractional pitch which 2 one of the 
advantages claimed for this type of winding.— 
December 31, 1959. 


826,253. August 2, 1956.—VoLTAGE REGULATING 
Device, Claude Lyons, Ltd., 76, Old Hall 


the Ci Liverpool, 3, and Stephen Brod, of 
t y's 

According to the present invention a voltage 
regulating for connection to a mains supply 


includes a transformer having a tapped primary 
winding, a selector switch for selecting tapping 
points on the y ae a control circuit respon- 
sive to variations in the voltage to be regulated. 
The control circuit illustrated in the specification 

connected 
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acts on an electromagnetic ratchet mechanism 
so that the tapping selector switch increases the 
regulated voltage, while the second valve has the 
reverse effect. The control circuit is preferably a 
bridge circuit in which a voltage indicative of the 
regulated voltage is balanced against a reference 
or standard voltage. Alternatively a resistance 
which varies with the regulated voltage may be 
connected in one arm of the bridge.— December 31, 
1959. 


Launches and Trial Trips 


Quinoa, oil tanker ; built by Scotts Shipbuilding 
and Engineering Company, Ltd., for the British 
India Steam Navigation Company ; length between 
perpendiculars 534ft, breadth moulded 7Ift 8in, 
depth moulded 39ft 6in, 19,045 tons deadweight on 
30ft 2in summer draught ; twenty-seven cargo oil 
tanks, two pump rooms, two 550kW turbine-driven 
alternators, one 200kW diesel-driven alternator ; 
one set of double-reduction geared turbines of 
8000 s.h.p., service speed 144 knots. Launch, 
November 3. 


Crystat SAPPHIRE, cargo ship ; built by Cammell 
Laird and Co. (Shipbuilders and Engineers), Ltd., for 
Sugar Line, Ltd.; length between perpendiculars 
460ft, breadth moulded 65ft, depth moulded 39ft 6in, 
deadweight 11,450 tons, summer draught 27ft ; 
five centre line holds with wing spaces at Nos. 2, 3, 
4 and 5, one 25-ton and ten 10-ton derricks, steam 
deck machinery ; one 75kW steam-driven and two 
240kW diesel-driven generators ; Hawthorn-Doxford 
five-cylinder oil engine, 5500 b.h.p. at 112 r.p.m, 
Launch, November 3. 


British MALLARD, oil tanker ; built at Belfast by 
Harland and Wolff, Ltd., for B.P. Tanker Company, 
Ltd.; length between perpendiculars 495ft, breadth 
moulded 69ft, depth moulded 37ft, deadweight on 
summer draught 15,500 tons ; twenty-seven cargo 
oil tanks, two cargo pump rooms ; two 250kW diesel- 
driven generators, one 75kW steam-driven gener- 
ator, one exhaust gas-fired and two oil-fired boilers ; 
Harland and Wolff opposed piston oil engine, six 
cylinders 750mm diameter by 2000mm combined 
stroke. Launch, November 3. 


Mose Acme, oil tanker; built by Alexander 
Stephen and Sons, Ltd., for Mobil Tankships, Ltd.; 
length between perpendiculars 525ft, breadth moulded 
74ft, depth moulded 39ft, deadweight 18,300 tons on 
30ft draught, service speed 154 knots ; twenty-seven 
cargo oil tanks, four 2000 gallons per minute turbine- 
driven cargo oil pumps, two SOOkVA turbine-driven 
generators ; one set two-cylinder cross compound, 
double-reduction geared turbines of 9250 s.h.p. at 
108 propeller revolutions per minute, two Foster- 
Wheeler E.S.D. boilers provide steam at 600 Ib per 
square inch and 850 deg. Fah. Launch, November 3. 


ELLENGA, oil tanker ; built at Wallsend by Swan, 
Hunter and Wigham Richardson, Lid., for the 
British India Steam Navigation Company, Ltd.; 
length between perpendiculars 660ft, breadth moulded 
90ft, depth moulded 48ft, deadweight 37,000 tons on 
36ft 4in draught, service speed 16 knots ; thirty- 
three cargo oil tanks, one cargo pump room, four 
1350 tons per hour turbine-driven Drysdale centri- 
fugai oil pumps, two 330 tons per hour stripping 
pumps; two 750kW turbine-driven alternators, 
one 200kW diesel-driven alternator; one set of 
Wallsend Slipway geared turbines of 16,000 s.h.p. 
at 105 propeller revolutions per minute, steam sup- 
plied at 600 Ib per square inch and 850 deg. Fah. by 
two Babcock and Wilcox boilers. Launch, Dec- 
ember 1. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In ail cases the Time and PLACE at which the meeting is 
to be held should be cleariy stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


To-day, Jan. 22.—Stoxe aNp Crewe BrancH: Royal Hotel, 
Crewe, “ Earthing and Earth Leakage Protection of Electrical 
Installations,”’ J. A. Robbins, 7.30 p.m. 

Mon., Jan. 25.—NortH West Lenpon Branch: Compass 
Hotel, Watford, “ Control Gear,”’ R. F. Mathieson, 8.15 p.m. 

Tues., Jan. 26.—East Kent Brancu : Clarendon Hotel, Broad- 
stairs, “ The Decca Navigational System,"’ B. A. A. Smye- 
Rumsby, 8 p.m. % NEWCASTLE UPON TYNE AND District 
Brancu : Roadway House, Oxford Street, Newcastle upon 
Tyne, Colour film of the 1959 Electrical Engineers (A.S.E.E.) 
Exhibition and travel films, 7.30 p.m. 

Thurs., Jan. 28.—Bricuton, Hove anp District BRrancu : 
New Imperial Hotel, First Avenue, Hove, “ Switchgear 
Testing,” R. Jones, 7.30 p.m. %& SOUTHAMPTON BRANCH : 
Polygon Hotel, Southampton, “ Impregnating Varnishes and 
Wire Enamels,” K. B. Smith, 8 p.m. % SoutH Lonpon 
Brancu : Greyhound Hotel, High Street, Croydon, Surrey, 
“The Work of the Royal Mint Refineries,’ J. T. McEvoy, 


Fri., Jan. 29.—Coventry aNp District Brancn: E.M.E.B. 
Sports and Social Club, Merrick Lodge, Sandy Lane, Coventry, 
Visit by C. G. F. Aldridge (National Chairman), and E. A. 
Bromfield (General Secretary), 7.45 p.m. 


BRITISH COMPUTER SOCIETY 


Wed., Jan. 27.—LONDON BRANCH: Northampton College of 
Advanced Technology, St. John Street, London, E.C.1, 
“ Storage Elements for Very High Speed Computers,’ G. G. 
Macfarlane, 2.30 p.m. 

Thurs., Jan. 28.—SouTH WALES AND MONMOUTHSHIRE BRANCH : 
Small Shandon Lecture Theatre, University College, Cardiff, 
“* Basic Principles of Programming,”’ Part I, R. J. Ord-Smith, 
6.30 p.m. %& LiverPoo. BrRaNcH: Mathematical Institute, 
The University, Liverpool, “ Avoiding Mistakes by Oversight 
in an Industrial Programme,’ A. Young, 6.30 p.m. 


BRITISH INSTITUTION OF RADIO ENGINEERS 


To-day, Jan. 22.—ScottisH Secrion : Department of Natural 
Philosophy, The University, Drummond Street, Edinburgh, 
** Micro Miniaturization,”” H. G. Manfield, 7 p.m. ; 

Wed., Jan. 27.—LONDON BRANCH : London School of Hygiene 
and Tropical Medicine, Keppel Street, Gower Street, London, 
W.C.1, “ Training for Operating and Maintaining Television 
Broadcasting Equipment,”’ K. R. Sturley and A. E. Robertson, 
6.30 p.m. SourH Western Section ; School of Manage- 
ment Studies, Unity Street, Bristol, “An Equipment for 
Automatically Processing Time Multiplexed Telemetry Data 
(asee.” J. H. Russell, N. Purnell, and T. T. Walters, 

p.m. 


CEMENT AND CONCRETE ASSOCIATION 


Thurs., Jan. 28.—Technical and Art College, Bell Street, Wake- 
field, “‘ Practical Formwork Design and Construction for 
Concrete,”’ J. G. Richardson, 7.15 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 


Tues., Jan. 26.—NorTH WESTERN REGION: Engineers’ Club, 
Albert Square, Manchester, “‘ The Utilisation of Steam and 
Heat,”’ R. Clare, 2.30 p.m. ‘ 

Wed., Jan. 27.—ScoTtisH REGION: Royal British Hotel, 20, 
Princes Street. Edinburgh, Discussion on “ The Utilisation of 
Waste Products as Fuel,” opened by H. A. Mercer, 10.30 a.m.; 
Discussion on “ Fuel Saving Schemes,”’ opened by R. Bunting, 


p.m. , 

Thurs., Jan. 28.—WesteRN REGION: Park Hotel, Cardiff, 
Discussion on “ Factors Affecting the Choice of New Boiler 
Plant,’’ opened by W. Short, 11 a.m. and 2.30 p.m. 


ILLUMINATING ENGINEERING SOCIETY 


Mon., Jan. 25.—Leeps CENTRE: British Lighting Council, 24, 
Aire Street, Leeds, 1, “ Some Recent Developments in Street 
Lighting,’ N. Burgess, 6.15 p.m. ye LercesTeR CENTRE : 
Demonstration Theatre, East Midlands Electricity Board, 
Charles Street, Leicester, “ Recent Developments in Light 
Sources,”’ D. H. Holloway, 7 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 


Wed., Jan. 27.—LonNDON BRANCH: Constitutional Club, 
Northumberland Avenue, London, W.C.2, Apprentices’ 
Evening, “ Special Problems,”” with special reference to the 
International Apprentice Competition, compered by A, 
Talbot, 7.30 p.m. 


INSTITUTE OF SHEET METAL ENGINEERING 


Wed., Jan. 27.—WOLVERHAMPTON SECTION: Wolverhampton 
and Staffordshire College of Technology, Wulfruna Street, 
Wolverhampton, “ High Speed Blanking and Piercing and 
the Production of Laminations,’ N. V. Larking, 6.45 p.m. 


INSTITUTE OF WELDING 


Wed., Jan. 27.—Mepway Section : Medway College of Tech- 
nology, Chatham, Demonstration of “ New Welding Pro- 
cesses,”’ 2-4.30 p.m. and 6.30-9 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 


Tues., Jan. 26.—NoORrTH WESTERN BRANCH : Chemical Engineer- 
ing Lecture Theatre, Manchester College of Science and 
Technology, Jackson Street, Manchester, “ Rotating Band 
and Spinning Band High Vacuum Distillation,”’ 6.30 p.m 

Fri., Jan. 29.—NortTH WesTeRN BRANCH: Midland Hotel, 
Manchester, Annual General Meeting, 3.30 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Jan. 26.—Great George Street, Westminster, London, 
S.W.1 “ The Planning and Design of Maintenance Bases for 
oy Aircraft,”’ E. O. Measor, L. B. Haley and A. J. Harris, 
5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Mon., Jan. 25.—East ANGLIAN Sus-CenTre: Electric House, 
——, “ Radio Interference from H.V. Insulators,"’ C. H. W. 
lark, 6.30 p.m. ye NorTH-Eastern Centre: Neville Hall, 
Westgate Road, Newcastle upon Tyne, “ Field Suppression 
of Turbo-Alternators,”” J. R. Hill, A. Hunt, W. J. Joyce and 
D. H. Tompsett, 6.15 p.m. 

Wed., Jan. 27.—ELECTRONICS AND COMMUNICATIONS SECTION : 
Savoy Place, London, W.C.2, “The Oral Presentation of 
Scientific Material,,”” A. Clow, 5.30 p.m. ¥& East MIDLAND 
Centre : College of Arts and Crafts, Waverley Street, Not- 
tingham, “‘ D.C. Winder Drives Using Mercury-Arc Rectifier/ 
Inverters,”’ L. Abram, J. P. McBreen and J. Sherlock, 6.30 p.m. 

Thurs., Jan. 28.—Orptwary MeetinG : Savoy Place London, 

.C.2, “ Radio Communications by Means of Satellites,”’ 
A. W. Lines, 5.30 p.m. MERSEY AND NorTH WALES 
Centre: M.A.N.W.E.B. ice Centre, Buttermarket 
Street, Warrington, “‘ The Electrification of the U.K.A.E.A. 
Industrial Group Factories."’ J. W. Binns and W. J. Outram, 
6.30 a iso CENTRE DIAMOND JuBILEE: Bute 
Hall, University, Glasgow, Conversazione, 7 go 

Fri., Jan. 29.—ELECTRONICS AND COMMUNICATIONS SECTION : 
Savoy Place, London, W.C.2, “ Beam-Type Parametric 
Amplifiers : Some Aspects of Design and Use,” R. B. Dyott 
and C. R. Russell, 5.30 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS 
IN SCOTLAND 


Tues., Jan. 26.—39, Elmbank Crescent, Glasgow, Joint Meeting 
with the Scottish Section of the Institute of Marine Engineers, 
Mey Aspects of Marine Reactor Safety,’’ K. Maddocks, 

.30 p.m. 

Wed., Jan. 27.—University College, Dundee, Joint meeting 
with Dundee Institute of Engineers, ‘“‘ Marine Nuclear Propul- 
sion—a Recent Survey,”’ K. Maddocks, 7.15 p.m. 


INSTITUTION OF HIGHWAY ENGINEERS 


shy, a a. 22.—NORTHERN BRANCH: The Courts, Carlisle, 
-lean Theory and Practice,” D. R. 
and J. M. Fisher, 6.30 p.m. —— 
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INSTITUTION OF MECHANICAL ENGINEERS 


Tues., Jan, 26.—AUTOMOBILE Drvision: 1, Birdcage Walk, 
Westminster, London, S.W.1, Discussion on “ Problems of 
Maintaining Silence in Passenger Cars,’’ 6 p.m. 

Wed., Jan. 27.—THomas Lowe Gray Lecture: 1, Birdcage 
Walk, Westminster, London, S.W.1, “‘ Technical and Economic 
Aspects Covering the Ocean Transportation of Liquid 
Methane,” J. J. McMullen, 6 p.m. 

Thurs., Jan, 28.—NORTH WESTERN BRANCH : Engineers’ Club, 
Albert Square, Manchester, Election of Committee ; ‘Design 
and Utilisation of Fork Truck Equipment,”’’ E. P. Dinsdale, 
6.45 p.m. EasrerN Grapuates’ Section: Old Manor 
House, St. Margaret’s Green, Ipswich, “‘ Railway Develop- 
ment,”’ J. Foreman, 7.30 p.m. y& East MIDLANDS GRADUATES’ 
ee College of Art, Green Lane, Derby, Film Show, 
AS p.m, 

Sat., Jan, 30.—-East MIDLANDS GRADUATES’ SECTION : Visit to 
so ennen Giageen, Ltd., Lowfield Works, Newark, 

a.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Mon., Jan. 25.—East AND West Ripincs REGION: Technical 
we Huddersfield, “‘ Production Engineering Education,”’ 
R. Shilton, 7.30 p.m. ye SHEFFIELD GRADUATE SECTION : 
Naval Ordnance Inspection Establishment, Jensen Street, 
Sheffield, 9, “‘ The Generation and Measurement of Fine 
Surface Finishes,"’ K. J. Croxen, 6.30 p.m. & NortH WESTERN 
REGION: Reynold’s Hall, Manchester liege of Science 
and Technology, Sackville Street, Manchester, “ Practical 
Applications on Operational Research,’’ A. J. R. Veale, 
7.15 p.m. ye NortH WesteRN REGION: Grand Hotel, 
Hanley, Stoke-on-Trent, “* Materials Handling—A Challenge 
to British Industry,’’ A. G. Hayek, Film, “ Time, Space and 
Effort,”” 7.30 p.m. 

Wed., Jan, 27.—MIDLANDS REGION : Technical College, Oaken- 
gates, Shrewsbury, “‘ Automatic Transfer Machines,” R. 
Cadwallander, 7.30 p.m. 4 SoUTH EASTERN REGION, LONDON— 
BRIGHTON Group: Old Ship Hotel, Brighton, ‘ Recent 
Developments in Sintered Oxide Cutting Materials,’ R. N. 
Cook, 7 p.m. 

rs., Jan. 28.—NORTH MIDLANDS REGION: Ruston Club, 
Lincoln, “ Some Aspects of Production Engineering,” L. R. 
Mumford, 7.30 p.m. 


INSTITUTION OF THE RUBBER INDUSTRY 


Mon., Jan. 25.—MANCHESTER SECTION : Newton Heath Tech- 
nica! College, Manchester, ‘‘ Developments in the Preservation 
and Testing of Latex,’’ M. W. Philpott, 6 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


To-day, Jan. 22.—MiDLAND CouNnTiEs BRANCH: James Watt 
Memorial Institute, Birmingham, ‘‘ Modern Methods of 
Spee age a Structural Steelwork,’’ M. F. Palmer and R. J. 
Fowler, 6.30 p.m. 

Thurs., Jan. 28.—11, Upper Belgrave Street, London, S.W.1., 
“ The Structural Engineer in the Field of Atomic Energy,” 
T. C. Waters, 6 p.m. NORTHERN COUNTIES BRANCH : 
Cleveland Scientific and Technical Institution, Middlesbrough, 
Joint Meeting with the Tees-side Branch of the Institution of 
Civil Engineers, “‘ Economics of Framed Structures,” L 
Creasy, 6.15 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 


To-day, Jan. 22.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, “ Developments in Engineering Education, 
Recently and to Come,’’ H. L. Haslegrave, 7 p.m. 

Fri., Jan. 29.—Pepys House, 14, Rochester Row, Westminster. 
London, S.W.1, “ Ceramics,’’ A. Dinsdale, 7 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 


Fri., Jan. 29.—Engineers’ Club, Albert Square, Manchester, 2, 
“The Development and Application of Lightweight Sand- 
wich Structure,’’ H. R. Ashley, 6.45 p.m. 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 


Tues., Jan. 26.—12, Great George Street, Parliament Square, 
London, S.W.1, “ Traffic Congestion : Its Causes and Con- 
7 ikon Effects on Land Values,’ C. T. Brunner, 
5.45 p.m. 


ROYAL INSTITUTION OF NAVAL ARCHITECTS 


Tues., Jan. 26.—Institute of Marine Engineers, 76, Mark Lane, 
London, E.C.3, “Control and Instrumentation of Marine 
Reactors,’’ R. Anscomb and F. Hutber, 5.30 p.m. 


ROYAL METEOROLOGICAL SOCIETY 


To-day, Jan. 22.—MANCHESTER CENTRE : The University, Man- 
chester, “‘ Evaporation from the Oceans and from Lakes,” 
J. L. H. Sibbons, 5.45 p.m. 

Fri., Jan. 29,—ScottisH CENTRE: Department of Natural 
Philosophy, Drummond Street, Edinburgh, “‘ Some Meteor- 
ological Aspects of Air Pollution,”’ P. J. Meade, 5 p.m. 


ROYAL SOCIETY 


Thars., Feb. 4.—Burlington House, Piccadilly, London, W.1, 
Discussion on “ The Results of The Royal Society L.G.Y. 
Expedition,’’ opened by Sir Graham Sutton, 10.30 a.m. 


ROYAL STATISTICAL SOCIETY 


Thurs., Jan. 28.—Leicester Group: Room 104, Leicester 
College of Technology, The Newark, Leicester, “‘ The Analysis 
of Censored Data,”’ J. Taylor, 7 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Tues., Jan. 26.—Manson House, 26, Portland Place, London, 
W.1, Symposium on Flame Failure Detection, “A Review 
of Current Flame Failure Devices,’’ D. H. Surgeoner ; and 
4 annie of Flame Failure Equipment,’’ D. Richards, 

p.m. 


Advanced Engineering Courses 


Management Practice and the System Analyst. MANAGEMENT 
TRAINING (P.E.), Ltd., TRAINING DrvisION OF PRODUCTION- 
ENGINEERING, Ltd., 12, Grosvenor Place, London, S.W.1. 
A six-week course, beginning on February 1, in using com- 


puters, Five main sub will be covered : (1) Management 
Organisaiion and the trol of Production ; (2) The Analy- 
tical Study of Work ; (3) Financial and Management Account- 
ing ; (4) Office Administration ; (5) Computers and their 
Associated Problems. Nominations should be sent to the 
Course Secretary, Management Training (P.E.), Ltd., Park 
House, Wick Road, Egham, Surrey. Fee 185 guineas (non- 
residential). 
Some Basic Engineering Problems in Tidal Estuaries. U: 

or Lonpon, Senate House, Russell Square, London, W.C.1. 
A course of three lectures by Professor A. T. Ippen, “ Tide- 
dynamics in Estuaries,”’ “ Diffusion and Energy Dissipation 
in Estuaries,”’ and “‘ Sediment Problems in Estuaries.” Feb- 
ruary 8, 10 and 12, at 5.30 p.m. Admission free. 
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The advantages are: 
FLEXIBILITY OF DESIGN 
MONOLITHIC CONSTRUCTION 
LOW INSTALLATION COST 
AVOIDANCE OF DELAY 


REFRACTORY CONCRETE... 


. is ready for use and has a high cold strength at 24 hours. 
. reduces joints to 4 minimum. 


. is stable under load up to 1350°C (with Ciment Fondu) and 1800°C (with SECAR 250). 


. requires no pre-firing. 
. does not spall under widest sudden fluctuations of temperature. 
. can be pre-cast into shapes of practically any size free of distortion. 


. when made with SECAR 250 has a particularly high resistance to slag attack and reducing atmospheres. 





Rcod Trade Mark Ea 


ALUMINOUS CEMENT 





up to 1350°C | with surTaBLe REFRACTORY AGGREGATES § up to 1800°C 

















WRITE FOR BOOKLETS ‘REFRACTORY CONCRETE’ AND ‘SECAR 250’ 


LAFARGE ALUMINOUS CEMENT CO. LTD. 73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8546 


AP07 


Enter No. 571 on reply card 
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HOLMES- 
ROTHEMUHLE 
Multi-Cell 
CYCLONE 
DUST 
COLLECTORS 


TYPE 


Holmes-Rothemuhle Multi-Cell Cyclone Dust 
Collectors are the answer to many of the problems 
involved in the collection of dust and grit 
particles in the higher size ranges (ten microns 
and above). In addition to the advantages 

of low installation, operating and maintenance 
costs, these collectors have the added advantage 
of space saving construction which enables them to 
be easily fitted into existing flue-gas ducting. 


For full details please write for Publication No.81/3 


& CO. LTD. 


Gas Cleaning Division, 
Turnbridge, Huddersfield 


Telephones: Huddersfield 5280 
London: Victoria 9971 
Birmingham: Midland 6830 


Enter No. 581 on reply card 
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DOUGLAS, LAWSON 


AND CO. LTD. 
BIRSTALL-LEEDS-ENGLAND 
Telephone : Batley 598 & 599 Telegrams : “Pulleys’Birstall, Leeds 
* DOUGLAS, LAWSON PULLEYS *‘STANCHION’ PULLEYS * DESTRON SPLIT PULLEYS * STEEL ROAD WHEELS 


Enter No. 551 on reply card 








FOUR NEW 


LEAFLETS 


on 


Totally enclosed, 
spur or helical 
gear unlits for 


industrial drives 


(1) LEAFLET GBS53 

Co-axial type spur or helical gear units. Types 
DRCO and DRCV. Double reduction ratios 
up to 50 to 1. Single reduction ratios up to 
74 to 1. 

(2) LEAFLET GBS1 

Single reduction spur or helical gear units. 
Type SR-N narrow. Ratios up to 5 and 10 to 1. 
(3) LEAFLET GB/50/1 

Single reduction spur or helical gear units. 
Type SR-W wide. Ratios up to 54 to |. 

(4) LEAFLET GB52 


Double reduction spur or helical gear units. 
Type DR horizontal. Ratios up to § to |. 


For these leaflets or any"further information write to: 
ALFRED WISEMAN & CO. LTD., 
Glover Street, Birmingham. 

London Office: 8 Southampton Row, W.C.1 
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BARR > heat 


KILMARNOCK, 


THOMSON [eearaa 
& Co. Lid. ayremmegagse: 


KILMARNOCK 791 


We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS. 
FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING RINGS. 
EMBOSSED MANHOLE DOORS. 
SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK, 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 


Lenden Office :— 
10, NORFOLK STREET, LONDON, W.C2 
Telegrams : TUBENPIPE, PHONE, LONDON 
Telephone : COVENT GARDEN 0815/6/7 
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HOWEVER DID THEY MANAGE 
BEFORE 1921? 





— the year the 


FINEST WORM DRIVE HOSE CLIPS IN THE WORLD 
were born 


That was Cpobite YEAR™ 


SS = 


REGD. TRADE MARK 


a = wor 
= DRIVE 
THE WORLD'S FINEST CLIP HOSE 


L. ROBINSON & CO. (Gillingham) LTD., 


LONDON CHAMBERS. GILLINGHAM, KENT. TELEPHONE: GILLINGHAM 51182/3 
Enter No. 602 on reply card 
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KARIBA 
at 


330 kv. 


All the bushing porcelains for 
the 330 kV. circuit breakers 

All the 330 kV. strain insulators 
for the substations 

and the 330 kV. post insulators 
for some of the substations by 


BULLERS 


MAIN CONTRACTORS . B.T.H. Co. Ltd. 
Consulting Engineers - Merz & McLellan 


The illustrations show 

a complete 330 kV. bush- 

ing insulatorand a 330kV. 

circuit breaker, by cour- 
_ tesy of the B.T.H. Co. 


BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS 


Telephone: Stoke-on-Trent 54321 
London: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 9971 
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the speed of your machine ? 


Peak production means optimum speeds. Check 
this speed with a— 

SMITHS Hand Tachometer It will measure 
Rotational, Linear or Surface Speeds in r.p.m. or 
f.p.m. (metric readings if necessary) to within 

+ 4% even in awkward places. 


FOR IMMEDIATE DELIVERY IN FIVE MODELS 
A.T.H. 4 (o—§0,000 r.p.m.), A.T.H. 6 
(o—10,000), A.T.H. 7 (0—20,000), A.T.H. 10 
(o—5,000), A.T.H. 24 (0—4,000), for both 
directions of rotation. 


PRICE (Complete with case and accessories) 


£14.14.0 


Postage and packing 4/6 extra 


Write now to 


Chronos Works, North Circular Road, London, N.W.2. Telephone: GLAdstone 1136 
Enter No. 611 on reply card 
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BOLTS, NUTS, SPECIAL FASTENINGS 


= 


2 olf for 
Whatever your fastening problem 


Wiley can make a bolt for it—and 
a nut too— 
JAMES WILEY & SONS LTD., DARLASTON 
Telephone: James Bridge 2692 














MWS56 
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Main Contractors: J. L. Kier & Co. Limited Monberg & Thorsen A/S 
Consulting Engineers: Sir Alexander Gibb & Partners 


JETTY TRAGKS 
BY SUMMERSON’ 








This installation for the Tunnel Portland Cement 
Company, involved the manufacturing and laying 
of rail and crane tracks along the new jetty and 














joining up to existing tracks on the old jetty. 
The tracks are 75 Ib. F.B.B.S. ‘R’ and 98 Ib. 
F.B.B. Railways section. 
The combination joining the new and old jetties 
to the main access tracks is a treble junction and 
Goliath crane track comprising three turnouts, 
three diamond crossings and thirteen crane crossings, 
all prefabricated and laid down as a unit at our 
Works to ensure the minimum disruption to 
traffic. In addition, six throughroads were 
manufactured and installed as well as 1,053 yards 
of straight and curved crane and rail track, most of 
the crane track angle guarded. 
This is yet another example of Summerson’s 
resources and 120 years’ experience in the design, 
manufacture and laying of railway sidings. 
Always consult Summerson first on railway 
siding problems. 


THOMAS SUMMERSON & SONS, LIMITED 
MOWDEN HALL, DARLINGTON Darlington $226 
London Office : sa Dean’s Yard, Westminster, $.W.t. ABBey i365 
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AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE. 100 LB. PERSQ. IN. 170 155 CU. FT. PER MIN. 
60 LB. PER SQ.iN. 1 7TO 380 CU. FT. PER MIN. 
TWO STAGE 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN, 


FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES. 

TELEPHONE: IPSWICH 56124 (3 LINES) 

TELEGRAPH : “REAVELL, IPSWICH ’’ OR WRITE TO:— 


REAVELL & CO., LTD. 
IPSWICH - ENGLAND 
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AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the:— 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR? 


if se please phone at ence and allow us te quete. 
Fully treined personnel are at your disposal. 


BARNET METAL CO. LTD. 


Elektron House, Brookhill Road, New Barnet, Herts. 
Telephone: BARnet 3901/5187 
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WELDED 


STEEL FABRICATIONS ] els 
* 
PALLETS | x 


& 
INDUSTRIAL TRUCKS 4 
s ipyar 
WELDED for shipy 
STEEL STRUCTURES) MRM a EY 


to specification 


VELMORE PRODUCTS 


(Engineering) Ltd. oxenil 
FURNACES LTD 
Lisle Avenue, Kidderminster see miDDLESeRoUCK 
Telephone 5308 
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For further information write to 
the Hot Dip Galvanizers Association 
34 Berkeley Square London W.1 
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TO-DAY’S MOST 





AXIAL GEAR UNIT WITH 
BASEPLATE MOUNTING 


Ca 
air 
BY 


CO-AXNIAL GEAR UNIT 





Helicon geared motors and co-axial geared units 





are new... and all the better for being made by 


David Brown, the firm with 100 years’ experience 





of gears. That means greater accuracy more reli- 


ability with less maintenance —in fact a quiet, 


geared motors and co-axial geared units 


compact, sturdy, quality product. 


There is a booklet No. F. 444.3 waiting for you. 


It tells about the range of units covering 34 a A V I i) B R 8) Ww WN 


standard ratios for any drive up to 40 h.p. Write 
; An alliance of engineering specialists in gearing, machine tools, castings, 
for it to-day. automobiles, agricultural tractors and machinery 


THE DAVID BROWN CORPORATION (SALES) LIMITED 

RARDLEC OR Diviserten . PARE WORKS, BUS SBSa BTL ai Dd ° Telephone: 3500 
nd 
Enter No. 631 on reply card; 
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*—~ || ARCH PRESSES 
Sige || COMPACT-ROBUST-RELIBLE 
| SUMPLE T0 CONTROL..... 


Here is the Prestige Arch Press 
—a cold flow forging press that feature 








for feature is better and cheaper than 
any press of its type in the world. 
A variable calibrated pressure 








control valve enables accurate pres- 






sures to be pre-set. Cycle times are 
reduced by a 3-position control lever, 
the neutral position holding the ram 








where required. * A number of these Pres- 


The small floor area occupied by ‘8¢ Arch Presses are being 

S R E supplied to British Ropes 

this press offers important economies Ltd. for the SUPERLOOP 

in factory space. mechanical splicing of wire 
rope. 


Standard Arch Presses in the PRESTIGE Range 


ee ee 





CAPACITY | DAYLIGHT | STROKE | TABLE SIZE | FLOOR AREA 





500 TON 24’ 6’ 19" x14" 32’ x 24’ 








| 1,000 TON 24’ 12’ 36° x 36’ 54’ x 36" 
MANUFACTURED BY 


WILLIAM JONES LTD 


ADAM HOUSE, 1 FITZROY SQUARE, LONDON, W.1. 
TELEPHONE: EUSton 7871 (7 LINES) 


SEND FOR 
SPECIFICATION LEAFLET .PAI1. 
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HIGH CLASS ENGINEERING ALLOYS 


"DELT A” BRAND “Hiern 





BRONZE, BRASS, YELLOW METAL, 


NAVAL BRASS, COPPER, &c. 





EXTRUDED METALS 


ORIGINAL AND LARGEST MANUFACTURERS : 


THE DELTA METAL COMPANY LTD. 
LONDON ano BIRMINGHAM 


Enter No. 651 on reply card 













Pumps are made in a wide variety of 
materials to cope with all liquids. 
Neumo motors containing only two 
moving parts are a safe, reliable means of 
obtaining reciprocating motion and again 
may be stalled without damage. 


Simplified Control with NEUMO 


AIR OPERATED PUMPS & MOTORS 


Many industrial users are finding that control of liquid flow by 
means of a simple valve in the delivery line is ali that is required 
when using Neumo positive displacement air operated pumps. 
This valve may be at any distance from the pump enabling opera- 
tors to control pumps at distant points of delivery. 

The system is reliable because no extra control gear is employed, 
the pump merely stalling by back pressure in the delivery line and 
recommencing delivery upon release of the pressure. The possi- 
bility of raising undue pressure in the line is avoided by automatic 
over-load devices in the pump which can be set to come into 
action at a predetermined pressure. 


Write for further details to: 
NEUMO LIMITED 


South Coast Road, Peacehaven, Sussex. 
Telephone: Peacehaven 2115 & 3354 
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A NEW PACKLESS VALVE 


FOR 
PNEUMATIC & HYDRAULIC APPLICATIONS 
PRESSURE RANGE 0-250 P.S.1. 


Direct Solenoid Operated. Lightweight. Fast Operation 


4 


Size range 1/4in. — 3/8in. B.S.P. A.C. or D.C. Supply.  Dust-tight Cover 
Ample Wiring Space. Captive Cover. Swivel Conduit Connection 


Balanced Spool. Can be Manually Operated 


Please write for full details to :— 






THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 


PARNELL HOUSE, WILTON ROAD, LONDON, 5.W.1 WORKS 





DARLASTON, South Staffs, & BELFAST 
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CONDENSING AND PASS-OUT CONDENSING 
STEAM TURBO ALTERNATOR SETS 


asi ie: 


ALSO AVAILABLE 


URBO-AL TERNATOR 
41 6600 volts, 3-phase 


,000k W double pass-out condensing STEAM T 


SET by Metropolitan-V ic 
50 cycles supply incorpor 
600 deg. F.. and suitable f 


‘cers, generating ° 
ating turbine designed for an jnitial pressure 
p to 60,000 Ib 


of 340 p-5-1.. or passing out U 
sf steam at 40 p.S-t., and up to 50,000 Ib. of steam at 110 p.s.! Complete 2500 
itchgear P 4 kW 3] ISKVA 
sider A condensing 
sing STEAM TURBO- 


ith surface condenser, pumps and sw 
2500k W 440 volts, 3-phase, 50 cycles pass-out condensing STEAM 
TURBO-AL TERNATOR SET by British Thomson Houston, designed ALTERNATOR SE 
to operate with steam at 2 initially, capable of extracting aT, generating at 6600 
ssures up to 35 1b. Turbine also 3-phase, 50 cycles supply mcnen ; volts, 
, orating : turbi 
: turbine 


$5,000 Ib. of more steam hour at pre 
ate fully condensing Set complete with switchgear. 


by Hi 
1g00/2000kW pass-out condensing STEAM TL RBO-ALTERNATOR y ick Ha . : 
SET by Metropolitan- Vickers, generating at 440 volts, 3-phase, 50 cycles rgreaves, designed to work with ; 
supply, incorporaling turbine designed to work with steam at 155 p.s.! at | 65/200 p S i g 500/600 d I steam 
s.i,8., 500/600 deg. F. temp 
° erature 


und for future operation at 250 p.s.i., © 


designed to oper 


50 deg. F. temperature. Turbine 
having inbuilt surface condenser of the non-basement type, designed S ed 000 J 
for cooling water at 80 deg F., complete W th water circulating pump. a 3 r.p.m. Direct coupled t | 
oO aiternato 
r by 


extraction pump, air ejector Set complete with switchboard. Lanca . 
sh 
1500kW condensing STEAM TURBO-ALTE RNATOR SET, generating ire Dynamo Co., complete with swi 
at 3300 volts 3-phase, 50 cycles supply, incorporating turbine by and Tirrill autom ti switchboard 
, des ork with steam at 145 p.s.i., 500 deg. atic vol ec : 
F. temperature. Direct coupled through reduction gear to alternator com | t . tage regulator. Turbine 
by Lancashire Dynamo Co., complete with switchgear. Set complete p ete with surface cond 
with jet condenser, water circulating PUMP, extraction pump. Har enser also by Hick 
sok pass-outjcondensing STF AM TURBO-ALTERNATOR SET greaves, for cooling water at 80 d 
at 6600 volts, 3-phase, 50 cycles supply, incorporating com let . eg. F., and 
Fraser & Chalmers, designed for an initial pressure of Pp e with extraction um 
_ and for passing out up to 10,000 Ib. of steam pump stea ! Pp P, water Cl rculating 
, Steam ejector 


Direct coupled through reduction gear to alter- 


per hour at 
Set has surface condenser 


nator by G.E.C., complete with switchgear 


cooling water pumps. 
all standard 


SONS 
AN 
elephone : Shepherds Bush 2 STANNIN D 
Tele por aes 070 GLEY, Nr. LEEDS 
oa: niplant, Telex, London Telephone : Pudsey 2241 
; Telegrams : Cobo: 
; rm, Leeds 


And at Kingsbury Ni I wor ~ le Oo 
. { . amwo th) M nsea wcast n I 
, . < yne Belfast She’ ton 





still installed and are complete with 


The above sets are 
k, valves and gauges 


ancillaries pipewor 
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“STELLITE" SPRAY FUSED ALLOYS HAVE MANY GAZ. 17\c 35 


© FASTER HARDFACING 
@ MORE ECONOMY 


© WIDER APPLICATIONS 
@ LESS SKILL REQUIRED 





Operator fusing a pump ram. 
( Photograph by permission of Burtonwood Engineering. ) 






















oe a ee Be) 
STELLITE 





Deloro Stellite have developed the 
spray fusing method of applying cobalt 
base alloys. This means that all the 
abrasion, corrosion and heat resisting 
properties of these alloys can now be used 
to advantage by means of this modern 


process. 


The protection is anchored to the base 
metal which makes it far superior to 
normal metal spraying. The surface left is 
smooth thus minimising grinding for 
accurate finish. Many base metals hitherto 
unsuitable for hardfacing can be used and 
the process is simple and fast. 


Write for information on the use of this 
process for your work. 
Details given in Publication B.36 


LIMITED - HIGHLANDS ROAD - SHIRLEY - SOLIHULL - WARWICKSHIRE 
OF DELORO SMELTING & REFINING CO. LTD. BELLEVILLE - ONTARIO - CANADA 





eeeee#e# 
e®eeeeeoeee#e#eeee@ 
*®eeeseeoeeseseseseoeeneeeoeees 
Mo eo eb blob 6b eek cae ate 

















AD.NO.277 
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ENGLISH ELECTRIC 


rives for the rubber industry 


Four rubber mills, the tyre calender and hose sections in the calender trains is obtained by 
calender and their auxiliaries in the new extension Ward Leonard and Magnetic Amplifier Control. 
at the Edinburgh factory of The North British | Dynamic braking on the mill drives gives rapid 
Rubber Company Limited are powered and emergency stopping by which the rubber mill 
controlled by “ENGLISH ELECTRIC’. can be brought to rest with a roll travel of only 


Co-ordination of speed and tension between 8} inches. 


‘at Ne 0 aN 


ENGLISH ELECTRIC COMPANY LIMITED, MarRCONI HOUSE, STRAND, LONDON, W.C.2 
Electrical Plant Sales, Stafford 


STAFFORD PRESTON RUGBY RRADFORD ACCRINGTON 
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PHILIDAS 
LOCKNUTS 


4 


iu? 


¢ 
gis ¢ 4 ? P 
bd oi, is 4; bai ol ; 
gO iy si 
ey >) Ay -~ 
aad 4 Tita! 
> The rotor-head of the Westiand + Poe 4 3 
“Wessex’’-— extensively fitted UNTER uxt f 
. : ‘ 


’ 
3 


er 
with Philidas Self-Locking nuts. wit a6 


Vibration stresses are smoothed out by skilled design, but in the Westland ‘* Wessex” 
assurance is made doubly sure by the extensive use of Philidas self-locking 

nuts at all vital points. The fantastic tenacity of Philidas self-locking 

nuts is due to an ingenious opposing-torque cross-cuts feature which sets up 

a tension that only a spanner can release. High vibration, heat change, oil 
infiltration, constant use under ever-varying stress—nothing makes Philidas 

nuts work loose. Once tightened—they stay tight until a spanner shifts them. 

WRITE FOR LATEST CATALOGUE 


p= 2 = BS OG BY-_Y_ 


PHILIDAS DIVISION—-WHITEHOUSE INDUSTRIES LTD 
FERRYBRIDGE - KNOTTINGLEY - YORKS 


Tel: Knottingley 2323 (5 lines) Telex 55166 
London Office and Stockroom: 44 Hertford Street, W.!. Tel: LEGation 3888. Telex 23549 
Northampton Office and Stockroom: Countess Road, Northampton. Phone: 3766. Telex 31624 
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confidence 
in 
Brymill 


Inspired by the knowledge that the Coiled Steel Strip 
ordered from Brymill is scientifically tested to ensure 
the correct properties for your particular needs. This 
also applies to the comprehensive stocks of Bar and 
Strip in all sizes and specifications held by Brymill. 


Delivery is good too! 


BRITISH ROLLING MILLS LTO. 
BRYMILL STEEL WORKS © TIPTON - STAFFS 
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ALLE 


BALANCED OPPOSED 


COMPRESSORS 


The long established high quality of Alley Compressors is combined in these machines with 
the known advantages of the horizontally-opposed design. 


CoM PACTN ESS : Intercooler lies below motor. Motor is built on. 
BALANCE : No horizontal or vertical out-of-balance forces. 
FREEDOM FROM VIBRATION 


Can be installed on a minimum foundation— even on an upper floor. 
The unit is complete — intercooler and oilcooler incorporated — ready for bolting down. 
Range of single and two stage machines up to 10,000 c.f.m. 


A corresponding range of VACUUM PUMPS is available with displacements up to 12,000 c.f.m. 


ALLEY & MACLELLAN (POLMADIE) LTD., 
GLASGOW, S.2. 





cylinder engines of compound and non-compound type, with outputs 


THE ALLEY B/L STEAM ENGINE: A high class range of single and two 
ranging from 40 B.H.P. to 750 B.H.P. 


Eater No. 711 on reply card 
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SYMBOL OF 
A COMPLETE SPECIALIST 
SERVICE IN STEEL 











DESIGN 
CONSTRUCTION 


INSTALLATION WELDED OR 





Slin. dia. water sealed 
Hot Gas Valve to 
customers’ own design. 
When complete, this 
valve stood over 1 5ft. \ Ges 


Heaters, - each 
igh. \ handling 6,000,000 cu. 

ft. of gas per day. 
Designed and developed 
by our own staff. 





‘ 
A AT ke eM 
rs 
“ ie 


36ft. dia. by 37ft. high open 
top, all butt-welded Tar 
Storage Tank. 


Widely experienced in 

producing intricate 

work involving difficult 

development, conical 

rolling, special welding | 

techniques and se- : . 30-ton capacity Foundry 


quences to British and ae, -: Cae peakeeme 


Bellows Expansion Joint 


American Standards. Que of 36 to one over- 


_ order — from 
Equipped for stress Wh hae etme 
relieving, shotblasting, metal spraying and acid pickling. 


Own competent erection staff for all field work both at home 
and overseas. 

Work produced to customers’ specifications and drawings, or full 
collaboration in design development. 


ENQUIRJES INVITED 


FIRTH BLAKELEY SONS & GOMPANY LIMITED 


Gas, Chemical and Construction Engineers 


VULCAN IRONWORKS * CHURCH FENTON « YORKSHIRE 
Telephone: Barkston Ash 234/5 Telegrams: Blakeleys, Church Fenton 





FB/S 252! 
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When you need 


TAU NZAA GRIM AD =| Pumps QUICKLY 


MANUFACTURERS OI! take advantage of 
HIGH CLASS SPRINGS FOR ALL PURPOSES 


INTER-STOCKING ae 
PLAN LEEDS 
Phone 21388 
® 


@® WOLVERHAMPTON 
In an Phone 25531 


ee CWMBRAN 

telephone —¢ Phone 3081 

the nearest LONDON 
address Phone TATe gallery 
alongside 





\ 1 77 orp SAUNDERS VA 
SWAN LANE + WEST BROMWICH - ina 


TELEPHONE: 0462-3 WEST BROMWICH * TELEGRAMS: FLEXIBLI WEST BROMWICH DRAYTON STREET, 
WOLVERHAMPTON 
Enter No. 731 on reply card Enter No. 732 on reply card 








The man who's using 


AUSTINLITE 


without knowing it 


Any man in the know rings up Austinlite when he 
wants something slightly—or considerably —out 
of the ordinary in electrical control gear. In doing 
so it is almost a certainty that he is depending 

on Austinlite for his connection: the G.P.O. 

uses hundreds of Austinlite standby sets © 

and control cubicles. 

So do other public services. In fact wherever 
control gear must be more than usually 

reliable you tend to find it is made by 

Austinlite. Not surprising really. Austinlite 

gear was in its early days developed for use in 
lighthouses. Millions of tons of shipping depend on it. 


7tustinlite 


ELECTRICAL EQUIPMENT Custom-built by STONE-CHANGE LTD 


(makers of Sumo Pumps and Stone-Chance Lighthouses) 


CRAWLEY, SUSSEX, ENGLAND. London Office : 28 St. James’s Sq., S.W.1. Tel: TRAfalgar 1954 
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Steel Structures 
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A. « J. MAIN « CO. LTD. 


VINCENT HOUSE, 
VINCENT SQUARE, 
LONDON, S.W.1. 


TELEPHONE: VICTORIA 8375 


CLYDESDALE IRON WORKS, | 
POSSILPARK, 
GLASGOW, N.2. 


TELEPHONE: POSSIL 638! 


CALCUTTA CHITTAGONG NAIROBI 








CRANES 


U) ite To: 


WHITES 


EST. 1869 


ALSO SLEEPERS AND 
EVERYTHING FOR SIDINGS 
CONSTRUCTION & MAINTENANCE 


R. WHITE & SONS (Engrs.) LTD. 


P.O. BOX 2 WIDNES LANCASHIRE 
"Phone: 2425 (3 lines) "Grams: “RAILS, WIDNES " 
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A steam loco-type crane runs on 
a track. If the track is faulty— 
if, for example, a nut is loose on 
a fish-plate, chair, or sprag, a 
travelling crane may wobble, tilt, 
and topple, to end up overturned. 
The cost of such a mishap is 
impossible to predict: while it 
may be measured in time lost, 
profits lost, it could also very 
possibly spell a life lost. 


Vulcan know 
Cranes overturn for a number of reasons—most often for 
a combination of reasons only discernible to the expert eye. 
That eye belongs to the Vulcan Engineer Surveyor. He not 
only knows where to look for the likely faults but is trained 
to see any potential danger spots in the immediate vicinity. 
Industrial accidents need never happen if he regularly 
inspects machinery—your machinery. The inspection and 
protection of boilers and cranes, lifts and hoists is what 
Vulcan provide. It is a specialist's job. Vulcan are the 
specialists. That's why insurance brokers know that safety 


first is Vulcan first. 


Vulcan are specialists 


May we send you FREE ‘Vulcan'—a journal 
for all users of plant and machinery with 
reports of accidents and safety hints. 
Write to Dept. 18. 


THE VULCAN BOILER 
& GENERAL INSURANCE CO. LTD. 


67 KING STREET, MANCHESTER 2 
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IF YOU USE POWER J 
YOU NEED FERODO! 






“~~ 








@ Longer life with fewer replacements 
@ Smooth transmission of power 
@ Safe, dependable braking and control 


Fit Ferodo first —to last 


FRICTION LININGS FOR INDUSTRY 








FERODO LIMITED - CHAPEL-EN-LE-FRITH « A Member of the Turner & Newall Organisation 
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H.M.S. BRAVE BORDERER—designed and built by Vosper Limited, Portsmouth, and powered by three 


3500-h.p. Bristol-Siddeley marine Proteus gas turbines, has a recorded speed of over 50 knots. 
The main gearing linking the turbines to the propellers, incorporates an ALLEN-STOECKICHT primary 


reduction gear built into each turbine, followed by an ALLEN-STOECKICHT reverse reduction gear which 


includes hardened and ground ENV spiral-bevel V-drive wheels. The engine-gearbox arrangement is 


shown in the illustration above. 
Both the primary*reduction and reverse reduction gear units were designed, developed and constructed by 


W. H. Allen Sons & Co. Ltd. 


Please address all enquiries for epicyclic gearing to ATLAS WORKS, PERSHORE, Worcestershire 
(Telephone: Pershore 1/0. Telex No. 33288.) 


an (Ab: VAR DEY). Lon Oe EIBEDFORD 
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PERFO 










ANY SIZE OR SHAPE OF HOLE 
IN ALL METALS 
ACCURATE € DURABLE 





WARRINGTON - 
P.O. BOX 22 


ESTABLISHED 1799 


ENGLAND 





NG 55 
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AUTOMETRIC 


pumps 





many 
purposes 


CENTRIFUGAL 
GEAR 


TURBINE 
@MINI-GEAR 

HAND ~ 2oTa 
OSCILLATING PI‘ 
ROLLER VANE 
VACUUM 
®DIAPHRAGM VACUUM 


@AH.P. 2130:1/50 MOTORISED 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE:: KENT 
PHONE MAIDSTONE 4728 
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ALL CAST 


ANNEALED IN THE MOST MODERN 
GASEOUS DECARBURISING PLANT 


Excellent Physical Properties 


PLATT MALLEABLE CASTINGS LTD. 
CLIVE FOUNDRY ; LEAMORE . WALSALL 





Telephcne: WARRINGTON 32401 Telegrams: GREENINGS WARRINGTON 














€ MOTORISED VALVES 


H.P. SINTERED METAL FILTERS 

POWDER FLUIDIZING VESSELS 

STRAINERS - DUAL STRAINERS 
OILY WATER SEPARATORS 
HAND PUMPS ( sTAINLEss sTEEL ) 
SPECIAL PURPOSE PLANT 





alll 
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- STEEL CASTINGS 


of all descriptions made in our own foundry 
by CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 











i v 
a GAS « OIL - CHEMICAL 


AND NUCLEAR ENERGY 
INDUSTRIES 


We welcome your enquiries for the above products, and 
also for items to customer's own design and specification 





cis 





J 


BREAKDOWN AND 
SHIP REPAIR WORK 
GIVEN SPECIAL 
ATTENTION 


! From + Ib | 


to 











6. & A. FIRKINS UID. / 


FIRTOP 





75 River Road - Barking - Essex 
Telephone: RIPPLEWAY 1188-9 
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T REDUCES 


 -technical 


: See Be 


information 
assistance write to. 
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+ Seer, 


| B Sotve your bower Wransinteston probley | 


with the 
The peak amperage during 6 


Starting shock and snatch 


PREVENTS 
Overloading electric motors and 
burning them out. 
Breakage of fragile materials 
due to sudden starting shock, 
Damage due to overload. 


INCREASES 

The life of belt and gearing. 
PERMITS 

Inching and rapid reversal. 
SAVES 

The cost of high starting 

torque motors. 
RELIEVES 

The motor of load. 


DRY FLUID 
CENTRIFUGAL 
COUPLING 


POWDER COUPLINGS LTD. 


Si A CK Bee es ee ae a a 
T LEEDS 20936 & 3/47 


eon: as 
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For controlled 
pipe movement. . 


GON-TEN 


REG. TRADE MARK \ 


CONSTANT TENSION 
PIPE SUPPORTS 


The Con-Ten system has not only been tested, but 


proved in industries and power stations all over the world. 


(4 10-1 Epeboppetetebetepetetetotet ttt 


No matter what the load or the pipe movement, 

or the problems met, there is a Con-Ten to provide the 
most adequate and permanent support available. 

Loads from 100 Ibs. to 14 tons and pipe movements 
up to 18 in. can be controlled by constant tension 


eehesel aes 
— UN 


supports in the Con-Ten range. 


Contact us now for full information. 
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British Patent Nos. 474008, 720074, 720075, 
697987, 816976, U.S.A. Patent No. 2129320. 


BRITISH INDUSTRIAL 


ENGINEERING COMPANY (STAFFS) LIMITED 


CORONATION WORKS, HAINGE ROAD, TIVIDALE, TIPTON, STAFFS. 


AAAMARAL 


Tel: TIPTON 1222/3/4 
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For almost forty years Spenborough have been in the 
forefront of the design, development, and manufacture of 
hydraulic mechanisms. Our long experience in producing 
Rams, Pumps and Valves is freely available to all users 
of Hydraulic Systems and enquiries are invited for 
precision-built equipment of the highest efficiency. 


SPENBOROUGH ENGINEERING CO. LTD., HECKMONDWIKE, YORKS. 


Phone: Heckmondwike 924/5 Grams: UNION 
London & S.E. Counties: B. B. Sales Ltd., 88 Clapham Road, LONDON S.W.9. Phone & Grams : RELIANCE 2512 
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Ulustration showing two of the Sadi RX servo-motors installed in a 
modern ESSO Petrol Refinery. 
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& manufacturers 


users 
consulting engineers 


Standardize on 


SADI 


SERVO-MOTORS 
BECAUSE 


—They are ADAPTABLE TO STANDARD VALVES, whether new or in operation. 
—NO LIMIT SWITCH SETTING REQUIRED at installation. 
—OPENING and CLOSING ENSURED even if limit switches are out of action. 


—OPERATION IN ALL POSSIBLE POSITIONS. Horizontal, vertical or inclined 
at an angle. 


—Extensive range of H.P. AND R.P.M. 
—MASS PRODUCED—ECONOMICAL—IMMEDIATE DELIVERY. 





Ask for literature ENG/RX 


THE SADI ENGINEERING CO., LTD. 


10/14 ANSDELL STREET - 


Telephone : WESTERN 7653 


KENSINGTON - LONDON, W.8. 
Cable : SADIUNIT, LONDON, 


Enter No. 811 on reply card 












GRAFTON 


for 
DIESEL, ELECTRIC & STEAM 


CRANES 


- 
"NES Shee “eS. om ue 
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\ GRAFTON CRANES LTD. 
fe \\ BEDFORD, ENGLAND. 
i. \\\ Established 1880 


VY 
\ \ \ Telegrams : 
GRAFTON, BEDFORD 


ry \\ 
\ \ 
Vv Y\ 


Telephone: 
2490 
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POWER UNITS AVAILABLE FOR CONVERTING a 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 


pene ag 





Enter No. 812 on reply card 


SHEETS 


PLATES 
| AND 


SECTIONS 


BRIDGE 
RAILS 


[RON & 
STEEL 
MERCHANT 
BARS 


H 00 P 
O STRIP 
(WEST BROMWICH [irl am 


EAGLE WORKS-GREETS GREEN CHEQUERED 
WEST BROMWICH Bleue: 


Telephone: TipTON 1611 (so lines) 
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SHEARED-COLD SAWN 
& PROFILE CUT TO ALL 
THICKNESSES & SHAPES 


“ 
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Where 
Top Standards 
are required— 


CROSS British made compo- 
nents are consistently being 
specified for use in the 
products of the future. Where 
ra 4 standards are required 
CROSS components are 
essential, they are manufac- 
tured using « specialised 
hardening and tempering pro- 
cess, and are extremely 
accurate. 


WIRE THREAD INSERTS 
SPRING WASHERS 
CIRCLIPS and RETAINING 
RINGS 

JET ENGINE LABYRINTHS 





he —- = 





CR 0 AY AY MANUFACTURING CO. ( 1938) LTD. 


COMBE DOWN - BATH * SOMERSET - Tel: Cembe Down 2355/8 - Grams : Circle, Bath. 


Enter No. 821 on reply card 








> F her, we be se ee FF | 


* LHOdGMAN .: 


z 
m 
é 
7 
e) 
z 
~ 
& 
2 
= 
a 
vi 








Git ANVdWOD F uUAaNYG - 


= Se. ae oe = 


TAKE 
THE 
CAKE 


FOR 
CASTINGS 


STEEL 155.7). ing 


uP TO TWO TONS 
















UP TO EIGHT TONS 






The word MEEHANITE is o Registered Trade Mark 








| 











LIMITORQUE 
FOR THE 
WORLD 
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After many years, the famous ZLamrTorque 
valve actuator is now being manufactured in the 
United Kingdom and is available for world wide 


distribution. 


LamrToreaQveE is a fully automatic valve 
operator which controls and limits the opening 
and closing of all types of valves. It can be fitted 
to any valve in any position, it can also be adapted 
for use on existing manually operated valves. 
LamrToreaveE units may be operated by 
electricity, air, high pressure gas or hydraulic 


power. 


Literature is available to principals on receipt of 


business card. _ 


ELiamirToreQutkz 


LamxTornaQuetre 





VALVE CONTROLS LTD. 


Newbury, Berkshire, Telephone: Newbury 1701. 


Grams: Limitorque Newbury 


An associate company of Opperman Gears Limited. exmmmssmmmue 


Enter No. 823 on reply card 


m 


ae 








Jan. 22, 1960 


THE ENGINEER 


83 


THE NEW 


TECALEMIT 


RIBBON 
FILTER ELEMENTS 





Tecalemit Air Breather Filters 


(incorporating Tecalemit Ribbon Filter Elements) 

Cheapest—Most efficient—Cleanest to service. 

Tecalemit Breathers act as ventilators to provide a free flow of clean air 

to hydraulic fluid, fuel and oil reservoirs. They give positive protection from airborne 
contamination to tanks, pumps, valves, cylinder and other engine components. 


Of the standard types, two are breathers with screwed bodies, and the third is a 
combined clip-on assembly of breather and filter cap. All are 


Tecalemit Breathers provide pure air cheaply and efficiently 


set a fresh standard of high 
efficiency filtration for 


AIR-WATER-PETROL, DIESEL AND 
FUEL OILS-LUBRICATING, 
HYDRAULIC AND OTHER FLUIDS 


Tecalemit Ribbon Filter Elements 


Simple construction—Low cost— High flow rate—Easy to clean 

The elements are formed of resin impregnated cellulose ribbon, wound helically and 
electrically fused into an open-ended cylinder. Innumerable microscopic orifices between 
the ribbons allow a very high flow rate, while retaining impurities on the outside or 
inside surfaces, according to direction of flow. 

The standard range of diameters (in any length) covers most applications, and no other 
filtration material can so readily be adapted to individual requirements for filters, 
strainers, breathers or separators. Never before has such fine filtration been possible at 
such low cost and with such flexibility in use. 


Tecalemit Ribbon Elements filter to maximum purity 


fitted with Tecalemit Ribbon Filter Elements. 





TECALEMIr 


x@> the authority on filtration 


TECALEMIT LIMITED: (SALES EN ) PLYMOUTH: DEVON aii 
Enter No. 831 on reply card 
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moorings for BIG ships 


This is a highly specialised activity. 

The design of a mooring layout, and the sizing of the 
chain cable and fittings are determined by a combination 
of experience and the application of scientific data. 

The Founder of Brown, Lenox & Co. Ltd. 

invented and manufactured the first chain cable 

ever used to moor ships—that was in 1806. 

In 1846 the Company designed and manufactured the 
first metal buoy from which the mooring 

pendant was suspended. 





Since then Brown, Lenox & Co. Ltd. has become 

known throughout the world as specialists in the 
design of deep sea, harbour and river moorings, 

and many hundreds of moorings supplied by the 

Company have been laid all over the world. 


As an introduction to the Company 


please send for a complete set of our @ross Vaden) Marine Publications. 
SS SZ 





An announcement by the Marine Division of 


BROWN, LENOX & CoO. LTD. 


ASSOCIATED COMPANY: BROWN, LENOX & CO. (LONDON) LTD., MILLWALL, E.14 


PONTYPRIDD: GLAMORGAN 
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RUSSEEL 


7 


ERTIES 6 RC ON 








6” fully tic “ Hydrofeed.” 
Many other types and sizes are 
\ available ; full details on request. 





2 ee ee es ee ee 


Efficient Cutting. Russell ‘‘ Hydrofeeds ” have a 
hydraulic circuit of their own — specially designed for 
sawing — which offers distinct advantages over the 
conventional circuit. 


Faster Cutting. Material handling and clamping have 
received special attention in designing. 





Agencies established in Australia, Canada, India, New Zealand, South 
Africa, U.S.A., Brazil, Argentine, and all West European countries. 


Backed by over forty years’ specialised experience. Saw Sharpening Machine. Capacity 
11” to 48” blades. 


S$. RUSSELL & SONS LIMITED, Leicester. England 


Enter No. 851 on reply card 
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NORRIS BROS. LTD. 


have teams available to undertake 


DESIGN, DETAILING 
and DEVELOPMENT 


in the following fields :- 


53 VICTORIA STREET $.W.1 
wiiee | | jam tee 
Enter No. 852 on reply card 





THERMOSTATIC 
VALVES 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS, 
Etc. 


The 
HORNE 


ENGINEERING Co. Ltd. 


35 PITT STREET, GLASGOW 
Enter No. 853 on reply card 








y 


aw 
=? 
~ 
== 
a 
S 


167; 
yy 
Signed 


Vaal y) 





mart TT 
Sat 


Studding - Studs - Allthreads - Tie Rods 
TELCO LTD., 3 Newman Street, London, W.1 MUSeum 5701/4 
Enter No. 854 on reply card 














LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


ILLUSTRATED LISTS 
ON REQUEST 


fmer No. 895 on repry card 
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CONTINUOUS 
YDE-B TH PROCESS CRANES FOR 


STEELWORKS ETC. 


+ 


(ABOVE) Clyde-Booth four point sus- Aig With the introduction of higher rates 


pension electric overhead travelling magnet of acceleraton and braking on traver- 


crane at Messrs. Colvilles Ltd., Ravenscraig Works. gag sing and long travel motions, in order 


(RIGHT) The hook with slip-ring gear for the magnet, to get the maximum output from 


showing attachment of the four roves overhead travelling cranes, magnet 
“ c c “ Oe 

ia cranes with multiple splayed ropes are 
(BELOW) The special four barrel crab. 


finding favour. 
This type of suspension effectively 
damps out swinging of the load due 


to acceleration and braking forces. 


Clyde-Booth cranes of three and 
four rope suspension design are pro- 


duced to meet these requirements. 


Our publication ‘‘The Booth Handbook on 
Overhead Cranes”’ is available on request. 


* 


MANUFACTURERS OF 
OVERHEAD TRAVELLING CRANES 
TRANSPORTER CRANES DOCKSIDE CRANES *, 
DIESEL RAIL CRANES SHIPS DECK CRANES ETC. 


CLYDE CRANE & BOOTH LTD. 
Incorporating : 5 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 


Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire 


Tel.: Pudsey 3168 (6 lines). Grams: “Cranes,” Koaey, |viex. Tel. : ttviviown 412 (© lines). Grams. : “‘ Clyde,” Motherwell, Telex. 
Telex 55159 Telex 77443. 
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SERVICE BEFORE SALES 


Our Research and 
constantly engaged on applied research in Fluid 
Mechanics and 
science 

Tamme Cele liavela) 


Development 


department is 


other branches of engineering 


every facility is available for the 


experimental of problems directly 
concerning any specific pumping appiication A fund 


of experience is available for customers’ informa 


investigation 


tion ensuring the most efficient and economical 
pumping service 


DRYSDALE PUMPS are 
AVAILABLE IN A FULL RANGE 
OF SIZES FOR SERVICE IN 
ALL INDUSTRIES AND ALL 
CLASSES OF STEAM AND 
MOTOR SHIPS. 

* Centrifugal Pumps 

* Axial Flow and Semi-Axial Flow Pumps 
* Rotary Gear Pumps 

* Rotary Vacuum pumps 

* High Speed Steam Engine Pum; 


and Generator Sets 


AFTER SALES SERVICE 


After sales service is an Taaleelae lilae i lalaalels) 
Drysdale organisation. An active staff of ser 


engineers and technical representatives is available 
for short notice, ‘‘ freaadvice”’ 


Drysdale 
performance 


on the spot service 


to ensure auxiliaries operate at peak 


DRYSDALE & CO. LTD. 


) On Si a 


GLASGOW 
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REFRIGERATION 


for Freezing * Storage * Display 


a ee — 


=» Eide oe 


Rap, 


The cold store of Eskimo Foods Ltd, Cleethorpes, is noteworthy as the 
first large installation of its type in this country to use finned cooling grids. 
The two large chambers, each with a capacity of 400,000 ft®, and a smaller 
room of 35,000 ft®, are automatically maintained at 20°F by compound 
compressors made by J. & E. Hall. 


J. & E. Hall design and manufacture all types of refrigerating equipment 
for the freezing, storage and retail display of quick frozen foods. 


DARTFORD KENT 


Branches at BIRMINGHAM, BRISTOL, GLASGOW, MANCHESTER, NEWCASTLE. Offices and Works : AUSTRALIA and CANADA 
AP 303 
Enter No. 881 on reply card 
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THE BELMOS He kV AIR-BREAK 


CONTACTOR STARTER 














































Belmos 





Rigorously tested in the Company’s own research laboratory, the type K 

contactor starter is the latest product of the Belmos development team 

and continues the well-established Belmos tradition of good design and reliability. 
Suitable for the direct-on-line starting of 3°3 kV motors up to 600 h.p., it can be 


housed in a free-standing pillar or grouped with similar units to form a switchboard. 


* 


* 





starter is fully 
described and illustrated 
in leaflet J 240 

which is available 


on request. 


Air-break contactor rated at 150 amperes. Breaking 
capacity of 1,300 amperes at 3°3 kV, 0°25 power factor. 


DC operating magnet supplied from 3,300/110 volt 


transformer within the pillar. 


Reversing or Earthing isolator, mechanica'ly and electrically 
interlocked, with 12 auxiliary switches, AC or DC. 


Busbars designed to withstand 150 MVA for 3 seconds. 
Optional earth leakage protection. 


Comprehensive control arrangements, local and remote, with sequence 
interlocking and automatic sequence starting. 


Provision for auxiliary services, such as brake 
protection, local lighting, etc. 







the type K 






the Belmos company limited 


S £2 £3 Rt ee 3 


LONDON GLASGOW BIRMINGHAM 


NEWCASTLE 


LANARK SHUEUR E 


CARDIFF 


SHEFFIELD 


MANCHESTER 
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AMITHIS 


Magnetic Particle 


COUPLING 


Smooth as a hydraulic coupling, but without 
the drag, positive as a friction clutch but never 
needing adjustment for wear, SMITHS magnetic 
particle COUPLING provides accurate 
control of torque without complications. It acts 
as a coupling or brake in either direction 

and can be remotely controlled from 

any distance. 

If your requirements include coupling units 
with torque capacities between 1/3 and 

200 Ib/ft, let us advise you on the application 


of these units in your plant. 


INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. Telephone WITNEY 678 
Enter No. 901 on reply card 
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CUSTOM-BUILT CONTROL PANEL 
FOR KINGS COLLEGE UNIVERSITY OF DURHAM 


A typical custom-built control panel designed to 
the specification of R. W. Gregory & Partners, 
Consulting Engineers of Newcastle-on-Tyne, for 
the new Physics Teaching Block of Kings College, 
University of Durham. 


This is one of a number at present being made up 
in our Panels Department, which is fully equipped 
to manufacture custom-built switchboards, control 
units and motor contro! cubicles, etc. 


The cabinet is of dust proof 
construction. The covers, which 
are flush pattern, are mounted 
on concealed hinges and are 
fitted with gaskets of resilient 
foam rubber. 


MIDLAND ELECTRIC 


MANUFACTURING CO. LTD. 


The unit illustrated incorporates the new “EXEL” 
distribution board interiors which are suitable for 
either rewirable or H.R.C. fusing, and in the case 
of H.R.C. types, the fuse carriers will accommodate 
H.R.C. cartridge fuses to B.S. 88, 1952, Clause J. 
dimensions. 

The main fused isolator is of the well known 
“Glasgow-Rex” range modified for flush mounting 
and rated at 60 amps, 500 volts, T.P. & N. pattern. 
Fusing of the distribution section is 30 amp 
throughout. 


Architects—Basil Spence & Partners 














REDDINGS LANE, TYSELEY, BIRMINGHAM, I} 
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Used extensively for Castings for 


ATOMIC ENERGY 


, 


REFRIGERATION COMPRESSOR CYLINDERS 


PUMPS 

VALVES 
HYDRAULIC RAMS 
MACHINE TOOLS 


% B.S.S. Grade 14, 17, 20, 23 & 26. Also Irons to resist Heat, Wear and Corrosion. 


. 


while, 
SPECIAL PROCESS IRONS 


Give density and pressure tightness, 
coupled with high strength and 

good machinability in all sections of the 
casting in spite of extreme variation 

of thickness. 


ROBERT CORT & SON LTD 


READING 


Tel: READING 55046(5 lines) 
Grams: CORTS READING 


BERKS. 


Enter No. 912 on reply card 
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WIND DIRECTION|[ 9) ciguTs FOR 
<- INDICATOR —>|| MACHINE TOOLS | _ 














for mains operation combined 






















with 
WIND 
VELOCITY 
CUP 
GENERATOR 

Accuracy to finest limits is 
NO brush automatically expected of every 
or rubbing Rotherham product. The type of 
contacts Oil Sight for Machine Tools illus- 


trated serves to strengthen this 
confidence in Rotherham quality. 
This pattern is threaded 3” B.S.P. 
Other sizes may be quoted for in 
production quantities. Remem- 
ber us also for brass T, Y, 4-Way 
and Elbow Pieces, Brass Taps of 
all kinds, Brass Grease Cups, 
Winkley Oilers, etc. 


Rotherhawns 
oF covEentey 


ROTHERHAM & SONS LTD. 
COVENTRY. Tele : 64154 
PRECISION MANUFACTURERS SINCE 1750 





Rk. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 








Makers of Anemometersfor eighty years 
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THE 


SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 5612 


PRESSINGS 
PRESSED SECTIONS 


COLD FORMED SECTIONS 


FABRICATIONS 
MACHINED PARTS 


IN ALL METALS 


All enquiries promptly dealt with 
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SUCCESSFULLY APPLIED 
VIBRO-ENERGY GRINDING 
BY 


Podmore - Boulton 
VIBRO-ENERGY MILL ee 


@ FINE GRINDING EFFICIENCY, 101030 “wz 
TIMES HIGHER THAN FOR A S 
CONVENTIONAL BALL MILL. 


@ SMOOTH AND QUIET IN 
OPERATION. 


@ LESS CONTAMINATION OF END 
PRODUCT. 


@ SAMPLING DURING 
OPERATION. 


WILLIAM BOULTON LIMITED 


PROVIDENCE ENGINEERING WORKS, BURSLEM, STOKE-ON-TRENT 
PRONE: STOKE-ON-TRENT 88661 (5 LINES) GRAMS: BOULTON, BURSLEM 
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Sier §=Some other machines 
manufactured 
by William Boulton 
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‘Arcon’ 75 foot span transit building supplied by Taylor Woodrow (Arcon) Ltd., for Dover 
Harbour Board, Dover, Kent, in which Clear Corrugated ‘Perspex’ sheet, type 568, has been 
used for the roof lighting. Consultants: Coode & Partners. 


§ paw WOODROW (ARCON) LTD., supplied these build- 
ings for the Dover Harbour Board and Bush Radio 
Limited; in both, the consultants specified Corrugated 
ae « . * Perspex ” for the roof lighting. 
efficient roof lighting Corrugated ‘ Perspex ’ is inexpensive to instal’. It saves 
money on artificial lighting, and lasts indefinitely. It is 
tough, yet light and easy to handle. Corrugated * Perspex ’ 
throughout the world is unaffected by the severest weather and withstands the 
corrosive atmospheres of industrial and marine areas. 
Corrugated ‘ Perspex’ is available in a wide range of 
profiles to fit most corrugated roofing materials. If 
diffused daylight is desired, Opal Corrugated ‘ Perspex ’ 
is available. 


Corrugated ‘Perspex’ for 


It’s as clear as daylight—it must be 


CORRUGATIBID 
‘PERBSPEX’ 


‘Perspex’ is the registered trade mark for the acrylic sheet made by 1.C.J. 


‘Arcon’ 66 ft. 8 in. span factory building supplied by Taylor Woodrow 
(Arcon) Ltd., for Bush Radio Limited, Plymouth, in which Clear 


Corrugated ‘Perspex’ sheet, type 568 has been used for the roof lighting. 
Architects: Fuller, Hall & Foulsham. IMPERIAL CHEMICAL INDUSTRIES LIMITED +- LONDON .- S.W.I 
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you ll rest 
content 
if you 
leave it 
4, 10 
“~ WARNE 


WRIGHT 


Not only are they determined 
to ensure your complete satisfaction 
but they are proud of their high standards 
of quality and precision and their fine 
reputation for Service that has 
won world-wide acclaim. Call in the 
Warne-Wright man. He'll be pleased to 
tell you more about the specialist 
technicians always available to help you 
with your special problems. And of e@@& 
the many Warne-Wright stock lines @* WARNE, WRIGHT AND ROWLAND LTD 
— such as drop forgings, 
precision-turned parts and presswork, eeley Street, Birmingham 9 
spanners, wrenches, high tensile bolts : 
and nuts, black and bright, too. Just 


leave it all to Warne-Wright. 
Beardmore 
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PUBLIC APPOINTMENTS 


CITY OF BIRMINGHAM 
EDUCATION COMMITTEE 


HALL GREEN TECHNICAL COLLEGE, 
STRATFORD ROAD, BIRMINGHAM, 28 


G. H. PALMER, M.Sc., 
A.Inst.P. 


Principal-Designate : 


HEAD OF THE ENGINEERING 
DEPARTMENT 





Applications are invited for the post of HEAD 
OF THE ENGINEERING DEPARTMENT (Grade 
Il), to take up duties on Ist September, 1960. 

The College is now being built and will open in 
September, 1960. The Department will be mainly 
concerned with Mechanical Engineering Courses to 
Ordinary National Certificate standard, Machine 
Shop Engineering and similar courses, and Motor 
Vehicle work for which the College is specially 
equipped. There will be Electrical Installation and 
possibly other Electrical Courses. 

Applicants should be Graduates, preferably in 
Mechanical Engineering, with good teaching and 
industrial experience. It is hoped to appoint a man 
with energy and initiative to develop the work of the 
new Department. 

Salary : (Burnham Report, 1959) : £1600 by £50 
to £1800 per annum. 

In certain circumstances it may be possible to 
offer a starting salary above the minimum of this 
scale. Applicatién forms and further particulars of 
the post may be obtained from the Principal-Desig- 
nate, present address : Matthew Boulton Technical 
College, Suffolk Street, Birmingham, 1. Completed 
forms should be returned to him not later than 15th 





February. 
E. L. RUSSELL. 
E8623 Chief Education Officer 
CITY OF LIVERPOOL EDUCATION 


COMMITTEE 
CITY COLLEGE OF TECHNOLOGY, 
BYROM STREET, LIVERPOOL, 3 





Principal: S$. A. J. PARSONS, B.Sc. (Econ.), 
M.1.Mech.E., M.1.Prod.E., M.B.I.M. 


DEPARTMENT OF CIVIL AND 
MECHANICAL ENGINEERING 


The Governing Body invites applications from 
suitably qualified persons for the appointment of 
LECTURER IN MECHANICAL ENGINEERING 
(full-time). Duties to commence as soon as possible. 

Salary: £1370 by £35 to £1550 per annum 
(Burnham Technical Report). (Increments within 
the scale may be added to the commencing salary 
for approved industrial or professional experience 
or research work of an equivalent standard.) 

Applicants should have a good University Degree 
and preferably a professional qualification, together 
with appropriate industrial and/or research experi- 
ence. They should be able to offer Mechanical 
Engineering Subjects and should be prepared to 
teach up to Graduate level. Members of staff are 
encouraged to undertake research, under guidance. 

Further particulars and application form (return- 
able by 6th February, 1960) from H. S. Magnay, 
M.A., Director of Education, 14, Sir Thomas Street, 


Liverpool, 1. 
THOMAS ALKER, 
(3.6002) Town Clerk and Clerk to the 
E8627 Local Education Authority. 





LONDON COUNTY COUNCIL 
ROBERT BLAIR FELLOWSHIP IN APPLIED 
SCIENCE AND TECHNOLOGY 





Applications are invited for the award of the 
Robert Blair Fellowship tenable for one year of 
advanced study or research abroad in applied 
science and technology. The value of the award is 
subject to variation, and, if the country selected 
should be Canada or the U.S.A., may be up to 
£2,000 (subject to income tax). 

Candidates must be British subjects and at least 
21 years of age. 

Further particulars and forms of application may 
be obtained from the Education Officer (ED/WA/ 14), 
The County Hall, S.E.1 (stamped, addressed foolscap 
envelope necessary) for return by 12 March, 1960. 
(79). E8580 


PUBLIC APPOINTMENTS 


UNIVERSITY OF SHEFFIELD 


POSTGRADUATE DEPARTMENT OF 
APPLIED MECHANICS 


RESEARCH ASSISTANT 

Applications are invited for a post of RESEARCH 
ASSISTANT in the Postgraduate Department of 
Applied Mechanics to begin duties as soon as 
possible. Salary in the range £650-£750 according 
to qualifications and experience, and 5.8.1 
provision and family allowance. A grant towards 
removal expenses will be made. Further particulars 
may be obtained from the Registrar to whom appli- 
cations (4 copies) should be sent by 13th February, 
1960. E3555 





CITY OF CARDIFF EDUCATION 
COMMITTEE 


LLANDAFF TECHNICAL COLLEGE 


Principal: J. COTTERELL, M.LE.E., 
A.1.Mech.E., A.M.LProd.E. 


ASSISTANT LECTURERS 


GRADE “B” ASSISTANT LECTURER IN 
PRODUCTION ENGINEERING. 

To teach Production Engineering, both theoretical 
and practical subjects, to City and Guilds and 
Ordinary National Certificate standards. 

Candidates should hold either a Higher National 
Certificate in Mechanical or Production Engineering 
or Final City and Guilds in Machine Shop Engineer- 
ing, and have had sound industrial experience 
Teaching experience is desirable. 

A Special Responsibility Allowance of £100 per 
annum may be awarded to a suitably qualified 
applicant for organising and development duties 
within the Engineering Department. 

GRADE “B” ASSISTANT LECTURER IN 
RADIO AND TELEVISION SERVICE WORK 

To teach Radio and Television Servicing to Final 
City and Guilds standard. Applicants should be 
capable of giving both theoretical tuition and 
practical instruction in the subjects mentioned. 

Candidates should have one or more of the follow- 
ing qualifications: B.Sc. (Engineering), A.M. 
Brit.I.R.E., Final City and Guilds in Radio and 
Television Servicing or a Higher National Certificate 
in Electrical Engineering with an Electronic or 
Radio subject. Sound practical experience is 
essential and teaching experience is desirable. 

Salary : Grade “ B”’, £700 by £27 10s. to £1150, 
plus allowances for training, degree, &c. 

Application Forms and further particulars may 
be obtained from the undersigned. 

ROBERT E. PRESSWOOD, 





City Hall, Director of Education 

Cardiff. E8593 

WORCESTERSHIRE EDUCATION 
COMMITTEE 

COLLEGE OF FURTHER EDUCATION, 
BROMSGROVE 

ENGINEERING DEPARTMENT 

ASSISTANTS 


Applications are invited from suitably qualified 
persons for the following full-time appointments 
which are currently vacant. 

Assistant, Grade “‘ B"’ to teach mechanical engin- 
eering subjects in Ordinary National Certificate 
courses—there will be an opportunity to do more 
advanced work if desired. 

Assistant, Grade “B”™ to teach machine shop 
engineering subjects, to include Workshop Tech- 
nology, Calculations and Science and Workshop 
Drawing up to Final City and Guilds level in 
Machine Shop Engineering. 

Assistant, Grade “A” to teach Machine Shop 
Practice up to C. & G. Intermediate Machine Shop 
Engineering 'evel—a sound practical background is 
essential for this post. 

For all the above posts, teaching experience, 
though an advantage, is not essential. Salaries will 
be in accordance with the revised Burnham Technical 
Scales. 

Assistant, Grade “B”™: £700 by £27 10s 
and £37 10s. to £1150 per annum. 

Assistant, Grade “A”: £520 by £27 10s 
and £40 to £1000 per annum. 
plus graduate and training allowances, with incre- 
ments for approved professional and/or industrial 
experience. 

Application forms may be obtained from the 
County Education Officer (TS), County Education 
Office, Castle Street, Worcester, on receipt of a 
stamped, addressed_foolscape envelope Shia 


(15) 


(16) 


~~ 


PUBLIC APPOINTMENTS 


COUNTY BOROUGH OF 
BRIGHTON EDUCATION 
COMMITTEE 


BRIGHTON TECHNICAL COLLEGE 


ASSISTANT LECTURER 


Required as soon as possible : 

ASSISTANT LECTURER (Grade 8B) in 
MECHANICAL ENGINEERING. Degree in 
Engineering, A.M.I.Mech,E., or equivalent essential. 
Teaching experiencé is desirable. 

Salary scale : £700 by £27 10s. (15) plus £37 10s. 
to £1150 (men), plus graduate and training allow- 
ances, and with increments for approved research, 
professional or industrial experience. 

Further particulars and forms of application from 
the undersigned, to be returned to the Principal, 


Brighton Technical College, Brighton, 7, within 
14 days. 
W. G. STONE, 
Director of Education. 
54, Old Steine, 
Brighton. E8602 





ROYAL AIRCRAFT 
ESTABLISHMENT, TECHNICAL 
COLLEGE, 
FARNBOROUGH, HANTS. 


SENIOR LECTURER IN AIRCRAFT 
STRUCTURES 


_ Applications invited for post of SENIOR LEC- 
TURER IN AIRCRAFT STRUCTURES, to teach 
subject for Final B.Sc. (Eng.), Dip. Tech. and 
A.F.R.Ae.S. 

University Degree, or equivalent, and preferably 
some industrial and/or teaching experience requir 
Facilities for research available. Duties to com- 
mence as soon as passible. 

Burnham Scale for Technical Colleges : £1550 by 
£50 to £1750. 

Details and application forms from Principal of 
College, for return within fourteen days. E8621 





BECHUANALAND 
PROTECTORATE 


PUBLIC WORKS DEPARTMENT 


ENGINEER (MECHANICAL) 


To assist the Senior Engineer (Mechanical) in the 
running of the Government Workshops, transport 
and mechanical equipment. 

Permanent or contract/gratuity appointment. 
Salary in range £928-£1848. Rented quarters. Free 
passages. Children’s education allowance. 

Candidates must be A.M.I.Mech.E. or possess 
B.Sc. in Mechanical Engineering with at least 5 
years’ relevant experience. 

Write Director of Recruitment, Colonial Office, 
London, S.W.1, giving full names, age, qualifications 
and experience, quoting BCD 112/76/013/D4. 

E8603 





BRITISH RAILWAYS 


LONDON MIDLAND REGION 





STRUCTURAL ENGINEER 





British Railways, London Midland Region, 
require a STRUCTURAL ENGINEER at Euston 
to undertake design in steel, reinforced and 
prestressed concrete, capable of calculating 
statically indeterminate structures. Must have a 
University degree and experience in similar work. 
Post Graduate studies and membership of the 
Institution of Civil Engineers or the Institution of 
Structural Engineers will be an advantage. 

Salary range £1150 to £1315 per annum. Super- 
annuation Scheme, five-day week, residential and 
other travelling facilities. 

Applications quoting reference 90 and giving 
details of = educational qualifications and experi- 
ence to: Chief Civil Engineer, British Railways, 
London Midland Region, Sa, Euston Grove, London, 
N.W.1, ; E8565 


PUBLIC APPOINTMENTS 





ROYAL NAVAL SCIENTIFIC 
SERVICE 

SCIENTIFIC OFFICERS AND 

SCIENTIFIC OFFICERS 


SENIOR 





SENIOR SCIENTIFIC OFFICERS and SCIEN- 
TIFIC OFFICERS required in following localities : 
LONDON AREA: MECHANICAL ENGI- 
NEER with sound knowledge of basic principles of 
thermo and fluid dynamics, to carry out research 
programme in particular field of applied hydro- 
dynamics. Experience in modern . - ~ of dale 
and research on axial flow compressors, turbines or 
pumps an advantage. MECHANICAL ENGINEER 
for research on precision gear design. MECHANI- 
CAL ENGINEER for work on propulsion problems. 
APPLIED MATHEMATICIAN for research of 
basic nature on stability of underwater vehicles ; 
knowledge of theoretical hydrodynamics and 
of control mechanisms an advant APPLI 
MATHEMATICIAN or THEORETICAL PHY- 
SICIST for acoustic analysis, APPLIED MATHE- 
MATICIAN for work with electronic compu 
with special reference to research into 
underwater, physical problems. ELECTRONIC 
PHYSICISTS for data handling and analysis prob- 
lems. EXPERIMENTAL PHYSICIST for research 
in underwater acoustics. PHYSICIST interested in 
5 performance. CLASSICAL PHYSI- 
BALDOCK : PHYSICISTS or APPLIED 
MATHEMATICIANS for research in Metal or 
Quantum Physics. 
_ PORTSMOUTH : PHYSICISTS with ex 
in field of microwave techniques. ELECTRONIC 
ELECTRO-MECHANICAL ENGINEERS (experi- 
ence in servo- isms an advantage). 
HASLEMERE : ELECTRONIC ENGINEER. 
PORTLAND : PHYSICISTS or APPLIED 
MATHEMATICIANS for research in underwater 
acoustics. PHYSICISTS (general). ELECTRICAL 
ENGINEERS with advanced electronic desi 
experience. MECHANICAL ENGINEERS. PHY- 
SICAL CHEMISTS. 
POOLE: CHEMICAL ENGINEERS. CHE- 
MISTS with experience in rubber technology. 
ROSYTH : wesding dovdowaa Di mCTE with 
experience in ‘ RONIC 
PHYSICISTS. ~ 
Candidates must normally be natural bora British 
subjects of natural born British parents, with First 
or Second-Class Hons. Degrees or quali- 
fications. S.S.0.s must have had three years’ post- 
graduate experience and be not less than 26 years of 
Salaries (men): S.S.0., £1233-£1460; §.0., 
lower in provinces. 


age. 

£655~£1150 (London), somew 

Ps a unestablished — F.S.S.U. ag 
\» oO} unities may occur those under 

to compen or aan naene nu: , 
Forms from M.L.N.S., Technical and Scientific 

Register (K), 26, King Street, London, $.W.1 

(quote A.483/9A). E7844 





CITY OF SHEFFIELD 
CITY ENGINEER AND SURVEYOR’S 
DEPARTMENT 


CHIEF HIGHWAYS ASSISTANT, 
GRADE B 





Appointment of CHIEF HIGHWAYS ASSIST- 
ANT, Grade B (£1315-£1530 per annum). 

Applications are invited from suitably qualified 
and well-experienced Civil Engineers for the above 
appointment on the permanent staff of the City 
Engineer and Surveyor and Town Planning Officer 
(H. Foster, M.A., M.LC.E., M.I.Mun.E.). 

Applicants must be Chartered Civil and/or 
Municipal Engineers with considerable experience in 
the design and construction of roads in con 
urban areas. The duties will include ; and 
supervision of the staff of the highways design 
peor we staff management experience is therefore 

tai. 


Superannuable post, N.J.C. conditions of service, 
medical examination. 

Applications, stating age, education and training, 
experience, qualifications, present and past appoint- 


ments (with dates and salaries), and quoting the 





names of two . to d to the under- 
signed by the 8th of February, 1960 = 
HN HEYS, 
£8620 Town Clerk. 





Classified Advts. continted on page 96 








96 
PUBLIC APPOINTMENTS 


NEW ZEALAND MINISTRY OF 
WORKS 


ENGINEERING STAFF 








The New Zealand Ministry of Works invites 
applications for the following vacancies on the 
- Bye qualifications desired, 
and salaries are as follows : 
Vacancy No. on eIViIL ENGINEERS 
Corporate Membership of the Institution of Civil 
Engineers, London, together with sufficient appro- 
priate experience. Commencing salaries up to 
£3525 per annum. 
No. 2.—ASSISTANT CIVIL ENGINEERS 
A University Degree in Civil Engineering, or 
Membership of the Institution of Civil 
Engineers, London, with at least five years of prac- 
tical experience since commencement of pupilage. 
Commencing salaries: £870 up to £1060 per 


Vacancy No. 3.—MECHANICAL or ELECTRICAL 

ENGINEERS. 

Corporate Membership of the Institutions of 
Electrical Engineers, London, 

arerepnete > cupttienee. 


Commencing salaries up to £1525 
Vacancy No. 4__ BUILDING Ss RVICES ENGI- 


NEERS 
Corporate Membership of the Institution of 
Heating and Venti ineers, Santee. Com- 


mencing salaries up to £1450 per ann 
ae, No. 5.—ASSISTANT ‘MECHANICAL 
ELECTRICAL ENGINEER 
A University in M 
or Graduate Mem ip of the 5 > x of 
Mechanical or Electrical ineers, London, 
together with at least five years’ experience since 
Commencing salaries : 





£870 up to £1060 per ann 

Vacancy No. 6. ASSISTANT BUILDING SER- 
VICES ENGINEERS 

Graduate Membership _ of the Institution of 
ndon, with 


i commencement 
of pupilage. Commencing salaries : £870 to £1060 
per annum. ; 

Civil Engineers and Assistant Engineers must have 
had experience in the design or construction of multi- 
storied reinforced concrete buildings or bridges and 
other structures. For the other vacancies experience 
is necessary in the design and installation of services 
or equipment for one or more of the following : 
beating and ventilating, air conditioning, hot and 

sewerage services, laundries, kitchens, 

boiler-houses, lifts and other mechanical services in 
offices, schools, hospitals, hotels, telephone 

printing works, defence _establishments, &. Al 

will ber to undertake work of this 


a) 








*rP 


nature. 
APPLICANTS MUST BE RESIDENT IN THE 

UNITED KINGDOM OR EIRE AND HAVE 

ee NATIONAL SERVICE OBLIGA- 


TION 

Enquiries . mentioning andthe pontion sought, shoul 
the Vacancy —— = the ition sought, shoul 
be addressed to mmissioner for New 
Zealand, 415, Strand, ike W.C.2. Full details 
of duties, ex required, general information 
on "4 conditions of employment in the New Zealand 
and application forms, wil! Sh. be 


capptied. 





REPUBLIC OF THE SUDAN 


MINISTRY OF WORKS 


MECHANICAL ENGINEER 


Applications are invited from those suitably 
ual to fill a vacancy of MECHANICAL 

NGINEER (Road Plant) in the Ministry of Works, 
Sudan 

Candidates should be Corporate Members of the 
Institution of Mechanical Engineers or hold an 
equivalent qualification, have sound knowledge of, 
and at least five years’ experience in the management 
of modern road equipment 

The selected candidate will be responsible for the 
maintenance, repair and general management of 
road plant throughout the Sudan. He may also 
be required to train Sudanese Staff. 

Age 30-45 years. Candidates outside this group- 
ing may also be considered. 

Appointment will be made on contract for a 
period of three years in the salary range £S.1146— 
£S.1786. The point of entry will be determined by 
age, qualifications, and experience. 

A cost-of-living allowance is payable and an 
initial outfit grant of £8.50 will be paid upon appoint- 
ment 
Annual U.K. leave accrues at the rate of seven 
days per month with free air passage. 

Applications, quoting fullest particulars of quali- 
fications, experience and age should be sent to the 
Sudan Embassy, Appointments Section, Cleveland 
Row, St. James's, London, S.W.1, quoting reference 


4/1824. 
Closing date 15th February, 1960. E8564 





BRITISH WATERWAYS 





WATFORD 





ASSISTANT ENGINEER 





British Waterways require spe ty ENGIN- 
EER at Watford. Must be LCE. with 
experience in — and pn of Civil 
eens Works by contract and direct labour. 
Particular emphesis on hydraulics, River and 
Canal Works and siructures in concrete—mass, 
reinforced, prestressed, and steel. 
Experience in specification and Bills of Quantities 
essential. Salary starting at £1045 rising to £1265 
per annum ; Contributory Pension Scheme ; certain 
bear travelling concesions. 
Apply in writing, giving age and experience to : 


Divisional Staff Assistant, British Waterways, 
* Willow Grange,” Church Road, W: Herts. 
Closing date, 27th January 


PUBLIC APPOINTMENTS 


GREAT YARMOUTH 
WATERWORKS COMPANY 








APPOINTMENT OF CIVIL ENGINEERING 
STAFF 





Applications are invited for the following appoint- 


ments :— 

(a) DEPUTY ENGINEER at a salary of £1310, 
rising, subject to satisfactory service, by annual 
increments of £60, £50, £50, £50 to a maximum of 
£1520 per annum. 

The person appointed to this position would be 
req tired to occupy a house provided by the 
Company, rent and rates free, and valued for 
superannuation purposes at £80 per annum. A 
car allowance of £180 per annum would also be 


paid. 
(b) SENIOR ENGINEERING ASSISTANT, at a 
salagy of £1220-£1375 (A.P.T. V). 
The Company will assist the successful candidate 
for Ee (b) to obtain housing accommodation if 


oo” posts are permanent and pensionable, 
subject to satisfactory medical examination. 

Candidates for the post of Deputy Engineer must 
be qualified Civil Engineers with considerable 
experience in the design and operation of works of 
water supply. 

Candidates for (b) must be qualified Civil Engi- 
neers, preferably with some experience of water 
supply and capable of undertaking the design and 
supervision of new works construction. 

A considerable and varied programme of capital 
works ions, &c., is p or in progress. 

Applications, giving full details of qualifications 
and experience, age, present and past employers and 
accompanied by not less than two testimonials, one 
of which must be from the present employer, to 
reach the undersigned, from whom any further 
information may be obtained, as soon as possible 
but in any case not later than the 6th February, 
1 4 


S.A. S. WALTON, O.B.E., 
A.M.LC.E., M.LW.E., 
Engineer. 
E8630 





84, York Road, 
Great Yarmouth. 





AIR MINISTRY 





LONDON AND PROVINCES 





ENGINEERING DESIGNER 
DRAUGHTSMEN 


Air Ministry Works Designs Branch requires in 
London and Provinces ENGINEERING DE- 
SIGNER DRAUGHTSMEN experienced in prepara- 
tion of pipework and mechanical and electrical plant 
layouts. Candidates should have served recognised 
apprenticeship or had equivalent training and also 
have had practical experience. O.N.C. an advantage. 
Financia) assistance and time off given for recognised 
courses of study. Promotion and pension prospects. 
Five-day week with 18 working days’ leave per year 
initially. Overseas tours for which special allowances 
granted. 

Salary in London ranges from £680 (at age 25) 
to £900 per annum for men ; from £673 to £868 per 
annum for women. Somewhat lower in Provinces. 
Commencing salary dependent on age, qualifications 
and experience. 

Applicants, who must be natural born British 
subjects, should write to Air Ministry, W.G.c, 
Lacon House, Theobalds Road, London, W.C.1, 
or to any Employment Exchange (quoting Order No. 
Kings Cross 3743), giving age, details of training, 
qualifications, full particulars of former posts held, 
and copies of any testimonials. Candidates selected 
will normally be interviewed in London and certain 
expenses reimbursed. E8431 





KINGSTON HOSPITAL 


(534 BEDS) 


WOLVERTON AVENUE, KINGSTON- 
UPON-THAMES, SURREY 


‘RESIDENT ASSISTANT ENGINEER 


Applications are invited for the appointment of 
RESIDENT ASSISTANT ENGINEER from candi- 
dates who have completed an apprenticeship in 
mechanical engineering and have experience, prefer- 
ably in a hospital, of the principles and —. of 
the efficient operation of steam and oil-fired boiler 
plants. Ordinary National Certificate in Mechanical 
Engineering desirable. Modern maisonette available 
at reasonable rental. Pension scheme in force. 
Salary scale: £575 by £25 (5) to £700 per annum, 
plus London Weighting (commencing point according 
to previous experience). 

Apply, with details of age, qualifications and 
previous experience, with names of two referees, to 
Group Secretary, Kingston Group Hospital Manage- 
ment Committee, 35, Coombe Road, Kingston-upon- 
Thames, Surrey. E8626 


BRITISH RAILWAYS 


WESTERN REGION 


STRUCTURAL DRAUGHTSMAN 











lications are invited for STRUCTURAL 
GHTSMAN experienced in preparing esti- 
mates and contracts for the supply and erection of 
steel and concrete bridges, &c. wing Office and 
ome experience essential. Salary range £833- 


Travel concessions, holidays with pay with pros. 
_— of promotion and permanency with mem’ 


of Su nuation Fund. 

Applications, ~~ age, previous experience, 
&c., to Chief Civil Engineer, B.R. Western Region, 
Paddington London, W.2. E8556 


Jan. 22,1990 THE ENGINEER 


PUBLIC APPOINTMENTS 





AMENDED ADVERTISEMENT 
BOROUGH OF SLOUGH 





LANGLEY HIGH STREET SEWERAGE 
SCHEME 





RESIDENT ENGINEER 





RESIDENT ENGINEER required, to supervise 
laying of up to 2lin. diameter C.1. Soil Sewer and 
up to 45in. diameter Concrete Tube Surface Water 
Sewer, together with ancillary works. Duration of 
contract approximately 12 months, with possibility 
of extension of service for an additional period of 
up to 2 years for further schemes. Appointment 
terminable by 2 months’ notice on either side. 

Salary: £1500-£1600 per annum, plus “ Casual 
User” car allowance. Housing Accommodation 
for married candidate, if required. 

Applications, stating age, present and previous 
appointments, details of qualifications and experience, 
and names and addresses of 2 referees to reach 
Borough Engineer, Town Hall, Slough, Bucks., by 
8th February, 1960. E8622 





NORTH THAMES GAS BOARD, 
MONCK STREET, WESTMINSTER, S.W.! 


SENIOR DRAUGHTSMAN 


SENIOR DRAUGHTSMAN required by North 
Thames Gas Board at Monck Street, Westminster, 
S.W.1, for the design and detailing of reinforced 
concrete structures and foundations associated with 
gas works. 

Candidates should possess the Higher National 
Certificate as a minimum qualification. Com- 
mencing salary will be within the range £763 to 
£962 per annum, according to qualifications and 
experience. 

The appointment will be of a permanent nature 
and the successful candidate wil! be required to join 
the Board's staff contributory pension scheme. 

Applications, stating age, qualifications and 
experience, should be sent within ten days of the 
appearance of this advertisement, to the Staff 
Controller, North Thames Gas Board, Kensington 


Church Street, W.8, quoting reference TE/767. 
E8631 





MIDDLESEX COUNTY COUNCIL 


TECHNICAL ASSISTANTS 


TECHNICAL ASSISTANTS required initially in 
Westminster to assist in drawing-office on the layout 
of cold and hot water services. Salary up to £910 
per annum for suitable applicants. Unestablished. 
Prescribed conditions. 

Details to County Architect, Queen _Anne’s 
Gate Buildings, Dartmouth eter 5 
8th February. (Quote B.792E.) 





WILMOT BREEDEN FELLOWSHIP 


Applications are invited for a Fellowship, 
to be held in association with the College of 
Advanced Technology, Birmingham. The 
value of the Fellowship, which is for a two- 
year term, is £1000 per annum. 

A candidate for the Fellowship should 
normally have had two or three years’ 
research or industrial experience. He 
should have an Honours Degree or equivalent 

ualification and be acceptable to the 

‘ollege of Advanced Technology as a 
research fellow. 

The Wilmot Breeden Fellow would engage 
in an en rise of such a character as to 
require the facilities both of the College and 
the Company, his time being spent at both. 
His enterprise may have the character of 
ow oh h, Design, Development, a 
combination of some or ail of these, or in 
some other way to be appropriate to the 
activities of Wilmot Breeden. Company 
is especially concerned with Mechanisms, 
Electro-Chemistry, Metal Finishing, Metal- 
lurgy, Metal Formation, Hydraulics, Elec- 
tronics. . 

Full details may be obtained on applica- 
tion to Mr. F. Sargeant, Secretary, Wilmot 
B Fellowship Committee, Amington 
Road, Birmingham, 25. 

Final applications must be received by the 

before Ist May 1960. E8473 














MADRAS PORT TRUST 














The Office of the Chief Engineer, Madras Port 
Trust, Madras, India, invites TENDERS for the 
following. 


TENDER ENQUIRY No. D/40332/59/E.P. 
For the SUPPLY of 2 (Nos.) 5-ton PORTAL 
CRANES. Lifts above/below rail level are 50/45ft 
approximately. Maximum radius 65ft. 
Specifications, drawings, &c., relative to the above 
can only be obtained from the Deputy Chief Accounts 
Officer (Engineering), Engineer’s Office, 
Madras Port Trust, Madras, India, on payment of 
£1 10s. per set, which is not refundable. Tenders are 
to 3 returned direct to the Chief Engineer’s Office 
(at C Warehouse), Madras Port Trust, so as to 
— there not later than 2.30 p.m. on 27th April, 
Specimen copy of the above specification is 
available for examination at India Store Depart- 
ment, Engineering Branch, Bromyard Avenue, Acton, 
London, W.3, reference $.3981/59/NSC/ 
ENG.2. E8611 


TENDERS 


COMMISSIONERS FOR THE PORT 
OF CALCUTTA 


CHIEF MECHANICAL ENGINEER'S 
DEPARTMENT 











INVITATION TO TENDER 





TENDERS are invited from experienced firms 
for the Construction, Supply and Delivery of One 
250-ton CHAIN TESTING MACHINE at the 
Port of Calcutta. 

Tender forms and specifications may be obtained 
from Messrs. Rendel, Palmer and Tritton, Consulting 
Engineers and London Agents to the Commissioners, 
125, Victoria Street, Westminster, London, S.W.1, 
upon payment of £1 10s. (One Pound Ten Shillings) 
per copy and at the office of the Chief Mechanical 
Engineer to the Commissioners for the Port of 
Calcutta, 8, Garden Reach Road, Kidderpore, 
Calcutta, 23, India, on production of a receipt for 
Rs.20/- (Twenty Rupees) for each copy, from the 
Commissioners’ Treasurer at 15, Strand Road, 
Calcutta 1, India. This amount is not refundable 
under any circumstances. 

Tenderers before submission of Tenders must 
deposit with Messrs. Rendel, Palmer and Tritton or 
the Commissioners’ Treasurer an amount to the 
extent of 1% (One per cent) of their tendered value 
as Earnest Money, which will be refunded to the 
unsuccessful tenderers on the award of the Tender 
being made and in the case of the successful Tenderer 
he shall have to deposit a further sum which, together 
with the Earnest Money already deposited shall 
equal to 10% (Ten per cent) of the contract value 
and be retained as Security Money for the successful 
execution of the contract. 

Tenders in sealed envelopes, endorsed on the 
outside “* Tenders for 250-ton Chain Testing Machine’ 
are to be submitted in triplicate of which two copies 
are to be sent to the Chief Mechanical Engineer 
and the remaining copy to the Consulting Engineers 
so as to reach them not later than 10 a.m. 
in London and 3 p.m. 1.S.T. Calcutta, on Thursday, 
the 21st April, 1960. 

Tenders will be simultaneously opened at the 
above two premises shortly after the closing time 
referred to above and any tenderer who wishes to 
be present at the time of opening may do so. 

Quotations from the Tenderers must be firm and 
remain open for a period of 16 weeks from the 
closing date of Tender. 

The Calcutta Port Commissioners do not bind 
themselves te accept the lowest or any Tender and 
reserve the right to accept or reject any Tender 
without assigning any reason. 
S. K. MITRA. 


E8563 Chief Mechanical Engineer. 





SHEFFIELD CORPORATION 
WATERWORKS 


YORKSHIRE DERWENT SCHEME 





TENDERS FOR LOW LIFT PUMPS 


TENDERS are invited from Pump Manufacturers 
for the SUPPLY and INSTALLATION of the 
WATER PUMPS and MOTORS for the low lift 
pumping station for the Yorkshire Derwent scheme 
of supply. The station will be capable of raising 
over 15 m.g.d. through heads of Getwens 25ft. and 
35ft. 
Persons wishing to Tender should apply for the 
necessary documents, which will include instructions 
regarding the method and date of submission, to 
the General Manager and Engineer, Water Depart- 
ment, Town Hall, Sheffield, 1. E8614 





INDIA STORE DEPARTMENT 


The Office of the Director General, India Store 
Department, Government Building, Bromyard 


Avenue, Acton, London, W.3, invites TENDERS 
for the following : 

For the SUPPLY of 15 Nos. GLIDER 
LAUNCHING WINCHES with 100 b.h.p. petrol 
engine to launch Gliders up to 550 kg. 
Specification, &c., can be obtained from the 

Co-ordination Branch, India Store Department, 
Bromyard Avenue, Acton, W.3, at a cost of 10 shil- 
lings per tender. Tenders are due to be returned 
to India Store Department, at the above address, so 
as to reach them by 2 p.m. on Monday, 29th Feb- 
ruary, 1960. 

Specimen copy of the above specification can be 
seen at Engineering Branch, India Store Department, 
Acton, W.3, under the following reference 2360/59/ 
ENG.2. E8567 


BOROUGH OF BRIDLINGTON 


SUPPLY OF PUMPING PLANT 











TENDERS are invited for the SUPPLY and 
INSTALLATION of TWO SETS OF DUPLICATE 
PUMPING PLANT of 25,000 and 35,000 g.p.h., 
electrically operated and automatically controlled. 
Contract documents, including form of Tender, 
obtainable from the Water Engineer and Manager. 
11, Marton Road, Bridlington, upon payment of a 
deposit of Two Guineas, refundable on receipt of 
bona fide Tender. Tenders to reach undersigned by 
10th March, 1960. 


S. BRIGGS, 
Town Hall, Town Clerk. 
Bridlington, 
18th January, 1960. E8629 





INDIA STORE DEPARTMENT 


The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
W.3, invites TENDERS for the SUPPLY of the 
following : 

For 8 items of various quantities of 
TUNGSTEN CARBIDE-TIPPED REAMERS, 

CUTTERS, BORING TOOLS, MILLING 

HOBS, &c. 

Tender amy a 10s. are obtainable from the 
above add or ions should quote reference 
3054/59 ED ENG i. cpeniog date for Tenders is 
Thursday, 18th February, 1960. E8579 
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BOOKS and PUBLICATIONS 


id 8 : 


Scientific and Engineering Manpower 
in Great Britain 1959 


Is supply keeping pace with demand and will it continue to do so ? _ This is the 
question which this report seeks to answer. It compares the scientific and 
engineering manpower situation in 1959 with that in 1956 and estimates how 
the position will develop by 1962. This is the second survey of its kind, the 
first having been published in 1956. (Cmnd. 902) 3s. (post 2d.) 








Mechanical Engineering Research 


Annual Report covering the work of the six Divisions of the Laboratory during 
1958. Illustrated. 4s. 6d. (post 5d.) 


From the Government Bookshops or through any bookseller 


fl id 8 fe) 
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Enter No. 971 on reply card 





AVAILABLE ENERGY AND 


THE SECOND LAW ANALYSIS 
By EDWARD A. BRUGES, B.Sc., Ph.D., A.M.I.Mech.E., University 
of Glasgow. 1959. Price 25s. 


This book shows how a fuller understanding of energy changes in the thermodynamic 
systems may be obtained using the concept of available energy. It is specifically 
designed as a teaching aid for the advance undergraduate taking an Honours course 
who will carry this specialized knowledge into industry. This text also provides a 
modern approach for those practising development and design engineers, physicists, 
and chemists now distantly acquainted with theory. 


CHEMISTRY FOR ENGINEERS 


An Introductory Course 
By EDWARD CARTMELL, B.Sc., A.R.LC., University of South- 


ampton. 1959. Price 25s. 


a 
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e . 
This volume provides an elementary treatment of chem’stry as a background study 

* for all branches of engineering science. Contemporary views on chemical theory are 
presented in simple language; the fundamental principles being i: ustrated by carefully 

& chosen examples of practical engineering importance. The book is mainly for 
engineering students starting degrees or Higher National Certificate Courses. 

& There are two main themes—the chemistry of power production and the chemistry 
of materials. The traditional fuels and materials are fully discussed, and there are 

# sections dealing with recent exciting developments such as nuclear power production, 
rocket fuels and synthetic plastic materials. Recent work on topics of essential 

* interest to all engineers is discussed in chapters on metallic corrosion, water 
treatment and lubrication. 

¢ 

& 

* 

* 

& 

* 

me 
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TEXTILE ENGINEERING PROCESSES 


Edited by ALFRED H. NISSAN, Research Professor, Rensselaer 
Polytechnic Institute, Troy, New York. 1959. Price 60s. 


This is a text for students wishing to qualify as textile engineers either through 
passing university examinations on the subject or through the examination for 
Associate Membership of the Institution of Mechanical Engineers which has a paper 
on textile engineering. 

Since textile engineering is concerned with both the properties of the fibres, yarns 
and fabrics being processed as well as the machinery used in these processes, the book 
contains chapters covering both aspects of these problems. A third and persistent 
factor in textile engineering is the interaction between textile materials and the 


atmosphere. A chapter on air properties supplies the need here. 


Butterworths Scientific Publications 


ee e004 4&5 Bell Yard, London, W.C.2e0e0e00¢06 
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** A complete library in two volumes...” 


KEMPE’S ENGINEERS 


YEAR-BOOK 
Edited under the direction of the Editor of ** The Engineer" 
1960 Edition price 87/6 (plus postage 2/6) 


from technical booksellers or 
direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 
Telephone ; CENtral 6565 
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TENDERS 


METROPOLITAN WATER BOARD 
TENDERS FOR THE SUPPLY OF STORES, 
c 


TENDERS are invited for the SUPPLY of the 
following STORES and SERVICES for the period 
of 12 months commencing Ist April, 1960 : 
Contract 

No. 

1 Cement, tarmacadam, concrete 
earthenware bases, firebricks, 
stock and engineering bricks. 

Brushes, brooms and handles. 
Cast and spun iron straight pipes, cast iron 


slabs, 
fletton, 


wh 


specials. 

4 Uniform clothing and caps, mechanics’ 
overalls, rubber boots, shoes, &c. 

5 Cotton waste, cleaning cloth, wipers, hemp, 
tarpaulins, 

4 Motor tyres, tubes, batteries, oils, &c. 

8 Mild steel bars, plates, sheets, &. 

9 — bolts and nuts, screws, files, shovels, 


10 = Lead, pipe, solder, sheet, &c. 

1 Fuel oil, kerosene, motor spirit. 

12 Special lubricating oils. 

13. Soaps, polishes and cleansers, oilman’s 
— paper towels and toilet rolls, 


14 Rubber and canvas insertion sheet and 
washers ; suction, delivery, chemical and 
fire hose, &c. 

19 Small iron castings, valve, hydrant and 
stopcock boxes, &c., non-ferrous castings. 

20 Stopcocks, ferrule stopcocks, unions, disc 
fittings, hydrant outlets and caps. 


21 = Sluice valves, fire hydrants apd parts, 
extension spindles, hydrant indicator 
plates, 


23 Periodical inspection, repair and main- 
tenance of weighing apparatus. 

24 ~— Electric lamps and fluorescent tubes. 

25 Steam, smithy and house coal, and coke. 

26 Removal of furnace refuse. 

27 Photo prints, &c. 

Tenders must be submitted on the official forms, 
which may be obtained from the Chief Engineer by 
personal application at the offices of the Board 
(Room 171) or upon forwarding an addressed 
envelope (not smaller than ISin. by 10in.) and 
enclosing stamps value Is. to cover postage, &c. 

Applicants should refer to the number of the 
contract for which Tender forms are required. 

Tenders, enclosed in sealed envelopes, addressed 
to the undersigned and endorsed in the manner 
indicated in the form of Tender, must be delivered 
at the offices of the Board (Room 122) not later than 
12 noon on Thursday, 4th February, 1960 

The Board do not bind themselves to accept the 
lowest or any Tender. 

S. D. ASKEW, 


Clerk of the Board. 
Offices of the Board, 
New River Head, 
Rosebery Avenue, 


London, E.C.1. E8472 





DUNMOW RURAL DISTRICT 
COUNCIL 


CONTRACT NO. 17 


LITTLE HALLINGBURY SEWERAGE 
AND SEWAGE DISPOSAL 





TENDERS are invited on a fixed price basis in 
accordance with the Ministry of Housing and Local 
Government Circular No. 31/57 for the CONSTRUC- 
TION of SEWERAGE AND SEWAGE DISPOSAL 
WORKS at Little Hallingbury. 

The sewerage comprises in all the laying of about 
2260 linear yards of 6in. diameter S.G.W. sewer. 

Extensions are to be made to the existing sewage 
disposal works and comprise a pyramidal sedimenta- 
tion tank, biological filter, concrete sludge digestion 
tank, concrete sludge drying beds, extension to 
existing sand filter and humus tank and alteration 
to ancillary pipework, site roads and fencing. 

General Conditions of Contract, a yee aoe 
Bills of Quantities and Drawings may obtained 
from the Council’s Consulting Engineers, Messrs. 
ID. & Watson, MM.LC.E., 67, Tufton 
Street, Westminster, S.W.1, on and after, 25th 
January, 1960, on payment of a deposit of ten 
guineas, refundable only to Contractors who submit 
bona fide tenders and return all documents and 
drawings. Deposit cheques should be made payable 
to Dunmow Rural! District Council. 

The Council do not bind themselves to accept the 
lowest or any tender. 

Tenders must be returned in envelopes which do 
not bear any name or mark indicating the 
éndorsed “‘ Tender for Sewerage Contract No. 17,” 
and delivered at the office of the undersigned by 
noon on 4th March, 1960. 

A. H. BURTON, 


Clerk of the Council. 


Council Offices, 
E8600 


Dunmow, Essex. 








EDUCATIONAL 











IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY 


POST-GRADUATE COURSE IN PRODUC- 
TION ENGINEERING. 

Applications are invited from Graduates for a 
one-year full-time Course in Production Engineering 
leading to the Diploma of the Imperial College 
(D.L.C.), which will begin in October, 1960. 

Further particulars can be obtained from the 
Registrar, Imperial College, London; S.W.7, E8561 & 





A.M.1L.MECH.E., 8.Sc, City and Guilds, etc. 
Guarantee Postal Courses for all Exams. and Tech- 
Degree standard 

Approximately 
95 per cent successes. 148-page prospectus free, 


on request.—B.1.E.T. (Dept. 22), 29, Wright’s Lane, 
London, W.8. — Eti4 gE 
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EDUCATIONAL 





CHESHIRE EDUCATION 
COMMITTEE 


CHESHIRE COUNTY TRAINING 
COLLEGE, ALSAGER 





ONE-YEAR COURSE OF TEACHER 
TRAINING FOR CRAFTSMEN 





At the request of the Ministry of Education, the 
Cheshire Local Education Authority will provide, 
at the above-named College, from September, 1960, 
a new ONE-YEAR COURSE designed to give 
skilled Craftsmen teacher training to enable them to 
take up posts as teachers of Handicrafts in Secondary 
Schools. 

Applications are therefore invited for admission 
to this Course from men who already possess 
appropriate qualifications, such as a Full Techno- 
logical Certificate of the City and Guilds of Londor 
Institute, or a Higher National Certificate or Hi 
National Diploma, and who wish to be trai as 


The particular d equi of individual 
students and the application of their craft skills to 
the needs of schools will be specially studied. The 
year of training will include periods of teaching in 
schools. 

The basic salary scale for qualified assistant 
teachers is £520 per annum, rising by annual incre- 
ments of £27 10s. and one final increment of £40, 
to a maximum of £1000. Additional increments are 
given for approved qualifications and training. 
Account may also be taken of approved industrial 
experience acquired over the age of 21, up to a 
maximum of twelve increments. 

Anyone needing further advice about the Course, 
the qualifications required, the grants available to 
students while attending the Course, and the es 
prospects available at the end of the Course, shoul 
communicate with the Principal, the Cheshire 
County Training College, Alsager, Stoke-on-Trent. 
Applications for admission to the Course should also 
be made to the Principal. Early application is 


* teachers. 





advised. 
JOHN G. KELLETT, 
County Hall, Director of Education, 
Chester. £8625 & 








SITUATIONS VACANT 











APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A MAJOR COMPANY REQUIRES A HIGH 
LEVEL TECHNICAL SALES REPRESENTA- 
TIVE in the Paper-making Machinery field. Appli- 
cations are invited from Engineers or Operators 
thoroughly conversant with the construction and 
operation (but not necessarily the design) of paper- 
making machines. Sales experience is not essential. 
Enthusiasm is. Young men in the 30-35 age group, 
already in the four-figure salary range, are most 
likely to find this opportunity attractive. Further 
training in the precise of operation is envisaged 
and there will be considerable scope for increased 
responsibility later. The commencing salary and 
normal supp entary benefits are in line with the 
importance of this appointment.—Full details please 
to BOX No. E8571, * The Engineer.” A 


A VACANCY EXISTS FOR A SENIOR 
DRAUGHTSMAN with a Company within the 
Rank Organisation, The work is of an interesting 
nature and requires experience of small mechanisms 
and/or precision instruments. Minimum qualifica- 
tions ONC. G conditions and salary for 
suitable applicant.—Please apply, giving details of 
age, education, &c., to Personnel Officer, Rank 
Precision Industries Ltd., Woodger Road, Shepherd's 
Bush, W.12. E2693 a 


A VACANCY EXISTS IN THE DAIRY 
SERVICE DEPARTMENT for a person to deal 
with work of a technical/practical nature, preferably 
with some qualification in chemistry or Food Tech- 
nology but must also have a very definite leaning 
towards mechanical engineering. Alternatively a 
mechanical engineer might suit. work will 
mostly deal with food processing equipment and 
the successful candidate will te from Crawley, 
although considerable travelling is envisaged. 
Apply in writing, giving details of age, experience, 
and salary required, to Persopnel Officer, The 
A.P.V. Co. Ltd.. Manor Royal, Crawley, Sussex. 
E8634 a 


APPLICATIONS ARE INVITED from ambitious 
and resourceful men to the ition of TECH- 
NICAL ASSISTANT to the Bales Manager of 
Electric Lamp Machinery Manufacturers near 
London. A permanent, progressive and interesting 
job is offered to the right person, who must possess 
a sound and commercial background in 
the trade—Applications, with full particulars of 
education, experience and salary required, to BOX 
No. E171, “ The Engineer.” A 


CHIEF aS meets by firm of Textile 


Printers. Must have a responsible position and 
had experience of steam and electrical power 

tion, distribution and utilisation, together witi; 
process plant Ability to supervise 
present and future and re-equipment 
pr House available. Pension 





M , Stead, McAlpia & Ltd 
a 4 he -» P.O. P 
conse “55 
CONSULTING ENGINEERS urgently recui 
additional staff in London and Darlington, | IN- 
EERS and DRAUGHTSMEN for both reinforced 
and steelwork.—Full lars to P.R. 
Bullen and Partners, Dacre Dean_ Farrar 
Sireet, S.W.1. & 


CONSULTING ENGINEERS, Westminster, 
require ASSISTANTS for varied reinforced 
concrete, steel and foundation work. 5-day week. 
Luncheon vouchers.—Write or ‘phone, Maurice 
Nachshen and Partners, 58, Victoria Street, $.W.1. 
(Vic. 0285.) E8550 a 


Classified Advts. continued on page 98 








SITUATIONS VACANT 


CHIEF ENGINEER 

An inter i 1 Rubber Goods 
Manufacturer, acknowledged leader in its 
branch of the industry, wishes to make a high 
level appointment in engineering management, 
leading to position on the Board. 

The Company has reached its present out- 
standing position through steady continuous 
expansion and is at present building a completely 
new plant. 

The Chief Engineer will be responsible to the 
Managing Director for all aspects of the Com- 
pany’s diverse engineering activities— ~mechanical, 
electrical, hydraulic, constructional and 
industrial. 

The most important requirement is proved 
ability and experience in leading qualified men. 
Candidates must be able to show evidence of 
this in terms of previous industrial management 
posts. They must be fully qualified in one or 
more of the above engineering fields. Finally, 
they should be at least 35 years of age and carn- 


£2000 pa 
“The location of the appointment is in North 
Lendon and terms of employment will be 
jate to the highly important post. 
write fully —BOX No. E8598, “ The 


Engineer.” 








DESIGNER DRAUGHTSMAN 


Aged 30/35, required by engineering firm in 
East Essex, to develop new ideas and to design 
rotating plant accordingly, to deal with problems 


of water treatment and purt ion. 
icants must have had a workshop 


training in mechanical engineering, academic 
proficiency up to H.N.C. standard, and practical 
drawing-office experience in a responsible 


ity. ay 
rite, stating salary required and giving 
details of . education and experience, to 
BOX No. E8545, “ The Engineer.” A 





DEVELOPMENT ENGINEER 

A qualified Mechanical Engineer, aged about 
40, is required by a firm in East Essex, to develop 
new ideas arising from market research, which 
will also form part‘of the appointment, into 
problems of water treatment and purification. 

Practical experience in the design of rotating 
and static plant for such applications is essential, 
and the applicant should have had a sound 
academic training and a workshop apprentice- 
ship in mechanical engineering. sh 

Write, stating salary required and giving 
details of age, education, qualifications and 
experience, to BOX No. E8544, “ The Engi- 
neer.” A 


DEVELOPMENT ENGINEER required for 
well-known Engineering Company expanding existing 
Foundry capacity. Applicants must have experience 
of machine design covering mass production of 
small castings, plant layout and be capable of seeing 
projects through from drawing-board to full pro- 
duction, educated to H.N.C. Write, stating full 
details of experience and salary required.—BOX No. 
£2677, “ The Engineer.” A 

DRAUGHTSMAN required for work on Valve 
Design ; all applications will be treated in con- 
fidence.—Apply in writing to Chief Engineer, Alley 


and MacLellan, Ltd., Bromyard Road, Worcester. 
E8618 a 


DRAUGHTSMAN 


Applications are invited for the above post, which 
is located in Birmingham. 

The work is interesting and varied and is mainly 
in connection with ne ductn of industrial heating 
equipment. A knowledge of combustion technique 
and the use of rrefractories would, therefore, be an 
advantage. 

Candidates should possess the Ordinary National 
Certificate in Mechanical Engineering as a minimum 
qualification. 

The salary for the appointment, which is pension- 
able and subject to medical examination, will be 
within the range of £733-£853 per annum. 

pplicat jons, stating age, qualifications and 
Pi 9 sae ells Ge casas of enn velurena, 
should be ressed to the Industrial Relations 
Officer, West Midlands Gas Board, 6, Augustus 

Road, Edgbaston, Birmi 15. 
E174 a 





DRAUGHTSMEN 


Versatile Engineering Draughtsmen_ with 
al experience are required by a Plastics 
Manufacturing Company employing approxi- 
mately 2000, with Engineering Department of 
400. The work involved includes machinery 
design and layout, &c., and is of considerable 
interest. O.N.C. or H.N.C. desirable. A.E.S.D. 
rates and above. Good transport facilities and 
working conditions. Conteibutory Life Assur- 
ance/Pension Scheme. 


Apply, giving details of annies. qualifications, 
experience, and career to date, to 
““Horsonasl Manager, 
BX Plastics, Ltd., 
Brantham Works, 
Nr. Manningtree, Essex. 


E8591 a 


DRAUGHTSMAN REQUIRED for Tar and 
wy Chemical Works in East London area. 
now ef chemical work an ang Age 
21-30. age according to experience and qualifi- 
cations. Permanent and _ superannuable post.— 
BOX No. E2683, “ The Engineer. A 


SITUATIONS VACANT 


ENGINEER for Pakistan, with practical knowledge 
of manufacture of collapsible tubes. Contract for 
three to five years, outward and return passages paid. 
—Write, giving full details of past experience. 
Stating salary required and enclosing photograph if 
possible, to BOX No. 1889, c/o Abbotts, Eastcheap, 
London, E.C.3. E8617 a 
ENGINEER required, with experience in the 
installation of light mechanical packing machinery, 
by Johnson & Johkson Export Ltd. Age 28-40. 
Engineering degree essential, together with know- 
ledge of European languages, preferably French. 
Successful applicant must be prepared to travel 
abroad. Commencing salary £1500 per annum.— 
Apply, giving full information, to Personnel Manager, 
Johnson & Johnson (Gt. Britain), Ltd., Wrexham 
Industrial Estate, Wrexham. E8619 a 
ENGINEERING DRAUGHTSMAN, experi- 
enced in all aspects of services layout. Work in 
connection with the modernisation and replacement 
of services equipment in a large Institution. Duties 
entail thorough knowledge of steam, hot water, air 
distribution and associated equipment. Salary will 
depend on experience and qualifications, but it is 
expected to be in the range £750-£1000 p.a. 

Applications, giving details of training, experience 
and qualifications to BOX No. 3133, c/o Charles 


Barker & Son, Limited, Gateway House, E.C.4. 
E8589 a 


ENGINEERING, PHYSICS AND SCIENCE 
GRADUATES OR EQUIVALENTS required 
for new appointments in the following fields : 

(1) Fundamental! and applied research on the dynamic 
behaviour of machine tools and probiems asso- 
ciated with automatic control. 

(2) Applied research and development of press 
working processes, cold extrusion and other new 
techniques for the forming of metals. 

(3) Applied research on machining processes ; 
initially work will be concerned with the appraisal 
of new machining developments or studies of 
machining costs on a comprehensive scale. 

(4) Research, design and development of a variety of 
mechanical engineering equipment including 
special machine tools, presses, mechanisms, test 
rigs, &c. 

Successful candidates will be expected to take 
complete responsibility for projects from conception 
to completion. Capacity for creative thinking and 
initiative are important. The conditions of employ- 
ment are attractive and there are excellent prospects 
for advancement. Superannuation scheme. Removal 
expenses paid.—Send full details in confidence to the 
Secretary, Production Engineering Research Asso- 
ciation, Melton Mowbray, Leics. E8480 a 


ENGINEERS with considerable experience of 
construction of pipeline, pump stations and tank 
farms, required by important firm for Middle 
East.—Write to BOX No. 3132, c/o Charles Barker 
and Son Limited, Gateway House, London, E.C.4. 
E8577 a 
ENGINEERS AND DESIGN DRAUGHTS- 
MEN required for design and construction of plant 
for Continuous Casting of Steel. Experience of 
steelworks or similar heavy mechanical equipment 
is required, and some knowledge of hydraulics would 
be an advantage. Minimum standard H.N.C. 
These are permanent posts with excellent prospects 
in a new and rapidly expanding field of steelworks 
engineering Five-day week, pension scheme, 
canteen.—Apply, with full details in confidence, to 
Managing Director, Continuous Casting Company, 
Ltd., 52, Queens Road, Weybridge, Surrey. E2689 a 


FULLER ELECTRIC, LIMITED, 
have vacancies for 

PROCESS PLANNING ENGINEERS 

Applicants should have had workshop experi- 
ence of piecework as an operator particularly 
in a Heavy Fabrication and Welding Shop. 
Men aged 25-35 possessing O.N.C. (Mech.) 
preferred, but older men with extensive practical 
experience will be considered. 

TIME STUDY ENGINEERS 

Applicants should possess sound technical 
and practical engineering knowledge and experi- 
ence together with a proven ability to implement 
incentive schemes from time studies and 
synthetics , 

Applications quoting age, experience, educa- 
tion and salary required to : Personnel Officer 
Fuller Electric, Limited, Fulbourne Road, 
Walthamstow, E.17. 


E8596 A 


HEATING & VENTILATING ENGINEER, 
experienced all types ventilating and heating, capable 
taking complete charge of contracts. Good salary, 
pension scheme and L.V.—Write in confidence, 
giving age, experience and salary expected to The 
Secretary, Carrier-Ross Engineering Co. Litd., 
22A, Cavendish Square, London, W.1. E2685 a 


HEAT TRANSFER ENGINEER, A.M.1I.Mech.E. 
or H.N.C., for work on Extended Surface and Plain 
Tube Heat Exchangers Factory in West Sussex. 
Prospects excellent in rapidly developing company. 
Must be willing to travel—-BOX No. E8613, ** The 
Engineer.” A 
INTERMEDIATE DRAUGHTSMAN wanted 
for Design and Development Work on Portable 
Pneumatic and Electric Tools. N.W. London.— 
Write in first instance giving age, experience and 
salary required to Chief Designer, BOX No. E8583, 
“ The Engineer.” 

MAJOR PETROLEUM COMPANY has 
vacancies for qualified Automotive Engineers as 
TECHNICAL SALES REPRESENTATIVES in 
the North of England. Candidates should be between 
25 and 35 years of age, must be Associate Members 
or Graduates of the Institution of Mechanical 
Engineers, dependent on age, and have served with a 
Commercial Vehicle Manufacturer. They must 
possess a sound knowledge of C.1. engines and of all 
types of final drive. and have some service department 
and possibly sales experience. Starting salary 
commensurate with qualifications and experience, 
excellent conditions of employment and plenty of 
scope for men of above average intelligence and 
personality. Apply. giving full details of age, quali- 
fications and experience. Replies can only be sent to 
those selected for interview.—BOX No. E8543, 
“ The Engineer.” a 


Jan. 


SITUATIONS VACANT 


JACKSON BROS. (OF 

KNOTTINGLEY), LTD. 
require a DRAUGHISMAN for work in 
modern, glass-producing factory on  bottle- 
mould design. Experience in this class of work 
is desirable, but not essential. Canteen facili- 
ties.—Apply Personnel Officer, Jackson Bros. 
(of Knottingley). Ltd., Headlands Lane, Knot- 
tingley, Yorkshire. 


E8484 a 





LEADING PETROLEUM COMPANY have 
vacancies in the U.K. for qualified ENGINEERS. 
Candidates should have had thorough training in 
workshops and possess either Corporate Member- 
ship of the Institutions of Civil or Mechanical 
Engineers or have passed parts A and B of one of 
these Institutions’ examinations or have qualifica- 
tions entitling them to exemption from such examina- 
tions. Experience on pumps and pipelines or building 
construction would advantageous. Excellent 
conditions of employment and starting salary 
appropriate to qualifications and experience. Apply, 
giving full details of age, qualifications and experience. 
(Replies can only be sent to those selected for inter- 
view).—BOX No. E8520. “* The Engineer.” A, 





MANAGEMENT ENGINEER 


Large Middle East oil company staff position 
overseas. Responsibilities include analysis of 
current programmes and controls, policy and 
procedure, determination, development of 
recommendations, installation of approved 
changes, training national management analysts. 

Successful candidates should be between 
35-45 years, have a college degree, practical or 
academic training and experience in application 
of industrial engineering principles Broad 
administrative experience in large industrial 
company preferred, not necessarily oil company. 

Salary and benefits liberal, housing provided. 

Please send complete résumé or curriculum 
vitae.—BOX No. E2686, * The Engineer.” 





MECHANICAL ENGINEERING DRAUGHTS- 
MAN required, with Jig and Tool experience 
Age 22-24 years. Good opportunity for right 
applicant. Generous Pension and Free Life Assur- 
ance Scheme Five-day week Holiday arrange- 
ments respected.—Andre Rubber Co. Ltd., Kingston 
By-Pass, Surbiton, Surrey. E8586 a 





METALLURGIST 


Non-ferrous metal manufacturers 
Lancashire require an additional 
Metallurgist in their process control depart- 
ment. Industrial experience is not essential 
providing the candidate possesses the personal 
qualities and ability required to work as a 
member of a small! enthusiastic team. This is a 
staff appointment and a superannuation scheme 
is in operation. 

Full details with application —BOX No 
E8633, “ The Engineer.” 


in S.W. 
Graduate 





MISSING! 

From a small, hardworking team of Develop- 
ment Engineers, engaged on lifting equipment 
projects in a Manchester Factory, a suitable 
DESIGNER with modern theoretical and 
practical experience of welded structures. Will! 
anyone with these qualifications, desirous of 
joining the team, apply to BOX No. E8572, 
“The Engineer.” 


OPPORTUNITIES FOR ENGINEERING 
TRAINING.— We are looking for young men with 
a University Degree or H.N.C. in Mechanical or 
Chemical Engineering to train for future engineering 
posts of responsibility within our organisation. 
Mobility is important, since the persons appointed 
may be required to work for indefinite periods at 
any of our eight works. Subsequent appointment 
to specific engineering posts depends on progress. 
Initial salary according to qualifications and experi- 
ence.—Write for application form to Personnel 
Manager, Imperial Smelting Corpn., Ltd., Avon- 
mouth, Bristol, quoting reference ET/TE E8615 a 


PERSONAL ASSISTANT to General Manager 
of Mechanical Handling Division of Group of 
Companies required. Applicants must have wide 
experience of all types of Mechanical Handling and 
Screening Plant, and preferably some knowledge of 
Control Systems for these plants. Only men of 
initiative capable of handling complete schemes, 
including development and estimating work, wil! be 
considered. Professional qualifications preferable 
but not essentia!. Position offers scope for advance- 
ment to the right man. Contributory Pension Scheme. 
—Write in confidence giving details and salary 
expected to BOX No. E2684, ‘* The Engineer.”’ A 


REQUIRED. 
PLANT AND MACHINERY VALUER 


Must be fully experienced and able to work 
without supervision. Permanent post. Pension 
scheme, 5-day week.—Full particulars, in con- 
fidence to: Leopold Farmer and Sons, 46, 
Gresham Street, London, E.C.2 Telephone 
MONarch 3422. 


E8576 Aa 


PLATT BROS. AND CO., LTD., Oldham, 
require a SENIOR DRAUGHTSMAN with 
experience of machine design, H.N.C. qualification, 
and a JUNIOR DRAUGHTSMAN with experience 
of machine design, O.N.C. qualification, experience 
on textile machinery would be an advantage but not 
essential.—Apply by letter or in person to the Per- 
sonnel Department, Arkwright Street, Oldham. 
E2692 a 
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PRODUCTION 
ENGINEER 

Large engineering firm in Glasgow, engaged 
in medium-heavy engineering, requires a Pro- 
duction Engineer to take charge of established 
department responsible for Methods, Planning 
of Work, Jig and Tool Design, and Rate-fixing. 
This is an important post requiring wide know- 
ledge of modern engineering practice and 
offering considerable scope to successful 
applicant. Initial salary commensurate with 
experience. Contributory superannuation 
scheme.—Details of qualifications, experience 
and salary expected, to BOX No. 1411, Wm. 
Porteous and Co., Glasgow. E8607 a 





QUALIFIEO ENGINEER required for investigat- 
ing vibration problems and assisting with the applica- 
tion of research results in industry. Applicant must 
be willing to travel and enjoy discussing problems 
with personnel at all levels of industry. Travelling 
expenses will be paid. Attractive salary and super- 
annuation through F.S.S.U.—Full details to the 
Secretary (R.628), Production Engineering Research 
Association, Melton Mowbray, Leics. 8521 a 





RESEARCH AND DEVELOPMENT 
ENGINEER 
required 
for work on the 
COMBUSTION OF LIQUID FUELS 


This position offers the successful candidate 
outstanding opportunities to carry out work, 
from fundamental research to commercial 
development, in the field of oil burning, in the 
newly-formed Research Department of one of 
the pioneer companies of this Industry. 

Applicants should have a degree in Mechan- 
ical Engineering or equivalent qualifications. 
Experience either in combustion or aerodynamics 
is desirable but consideration will be given to 
candidates without this experience who are 
otherwise suitable. 

The Company operates a contributory super- 
annuation fund and a life assurance scheme. 

Applications, which will be treated in strict 
confidence, should include details of age, edu- 
cation, experience and salary required, and be 
addressed to BOX No. E8575, “* The Engineer.” 


SALES ENGINEER. Progressive valve manufac- 
turing Company has a vacancy for a Sales Engineer. 
Applicants should be between 25 and 30 years of 
age and have previous experience of selling speciality 
engineering equipment.—Full particulars including 
education, engineering training, previous experience, 
age and salary required to : The Managing Director, 
Warren, Morrison, Ltd., 41, St. James’s Place, S.W.1. 

E2694 a 
SALES MANAGER REQUIRED. Aged 30/40, 
for London office of well-known engineering com- 
pany. Experience in sales of aluminium castings 
and assemblies, with particular reference to transport 
and railway applications essential—BOX No. 
E8566, ** The Engineer.” A 
SENIOR PROJECT DRAUGHTSMAN required 
for Mechanical Handling Plants. Applicants must 
be able to lay out schemes. Experience in Estimating 
an advantage but not essential. Good prospects.— 
W. W. Brown & Partners, Ltd., 72, Newman Street, 
London, W.1. E2660 a 


STEEL WORKS PROJECT ENGINEER 


An opening offering good prospects is 
available for a man of proved ability, qualified 
in the layout and operation of Steel Works 
Plant and the co-ordination of requirements for 
Heavy Shears, Handling Equipment and 
Ancillary Gear, , 

Applicants should be able to guide general 
designs to meet specifications and supervise the 
manufacture and building of complete equip- 
ments. 

In the first instance, please give full details of 
age, training and experience. 

Write, BOX No. E8608, “* The Engineer.” a 





SUB AGENTS AND ENGINEERS required for 
various Contracts throughout Scotland.—Write, 
giving details, age and experience, to Duncan Logan 
(Contractors), Ltd., Great North Road, Muir of 
Ord. E8609 a 





MANCHESTER SHIP CANAL 
COMPANY 


The Manchester Ship Canal Company invite 
applications for the appointment of ASSIST- 
ANT CIVIL ENGINEERS and DESIGN 
ENGINEERS on the established staff of the 
Chief Engineer. Scale of salaries : £805 at age 
25, rising by annual increments to £1250 at 38, 
with prospects of promotion to higher grades at 
salaries up to £1720. 

Candidates should be Corporate Members of 
the Institution of Civil Engineers or hold 
equivalent qualifications, and should have 
experience in design, specifications, construction 
and maintenance of Civi! Engineering Works. 
Harbour and dock experience is preferable but 
not essential. 

Successful applicants will require to become 
members of the Company's Contributory 
Superannuation Scheme. 

Applications, stating age, qualifications and 
experience, should be addressed to the Chief 
Engineer, The Manchester Ship Canal Company, 
Ship Canal House, King Street, Manchester, 2, 
not later than 13th February, 1960. 


THE 


E8560 a 
TWO ENGINEER SALESMEN required, one 
for Midland area and one for London area. Well 
educated. Mechanical Engineers. Net more than 
38 years of age. Required to sell Pipework and 
general engineering products. Energetic and 
adaptable personalities. Must have selling experi- 
ence.—BOX No, E2681, “ The Engineer.” A 
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TOOL AND MACHINE TOOLMAKERS 


required for Methods Development workshop 
of large scale light engineering Organisation in 
North West London. Applicants should have 
experience in the manufacture and tryout of 
special purpose equipment associated with the 
production of components and automatic 
assembly in the field of instruments and light 
mechanism.—Applications will be treated in 
strict confidence and should be addressed to 
BOX No. E8578, “* The Engineer.” 





WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 
in Bristol. Good knowledge of general engineering, 
with particular reference to pressure vessels and 
stainless stee! fabrication. This will be a well-paid 
position for the top-class man.—BOX No. E164, 
“ The Engineer.”” A 





WORKS MANAGER 


An interesting and responsible post is available 
in a rapidly expanding pany engaged in the 
manufacture of Accessories for the Motor 
Industry and situated in the London area. 
Applications are invited from qualified persons, 
age 30/50, who have had extensive Machine 
Shop, Tool Room and Production experience. 








Ability to handle a large labour force and 
experience in negotiating with Trade Unions is of 
prime importance. The prospects are good. 


Preference will be given to those with 
A.M.I.Mech.E. and A.M.I.P.E., or equivalent 
qualifications. The appointment arises because 
of retirement and offers a commencing salary of 
up to £2000 per annum for a suitable man. 


Applications, covering career history to date 
and other relevant details, should be addressed 
in strict confidence, quoting Ref. A.H.—BOX 
No. E8601, ** The Engineer.” A 


YOUNG ENGINEERS, with practical or design 
experience, who seek an opportunity to sell technical 
products to engineers, will be trained to sell and 
offered a career by leading London company.- 
Fullest particulars of education, experience and 
ambition to BOX No. E8585, ** The Engineer.” A 


YOUNG GRADUATE ELECTRICAL ENGIN- 
EER required for work on electrical installation 
connected with development schemes relating to 
the Roadstone Industry. The position is progressive 
and has future prospects.—Written application 
giving full details of qualifications and experience 
should be sent to Development Manager, Tarmac 
Roadstone Limited, Ettingshal!, Wolverhampton. 
E8590 a 
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ROOTES GROUP 
British Light Steel Pressings, Ltd., 
Warple Way, Acton, W.3. SHE 1230 


VACANCIES FOR 


TOOL ESTIMATOR 


PHYSICAL LAYOUT 
DRAUGHTSMAN 


SENIOR JIG AND 
FIXTURE DESIGN 
DRAUGHTSMAN 


Good rates of pay and canteen facilities 
Social and sports club. Interviewing hours 








THE BAHRAIN PETROLEUM 
COMPANY, LIMITED, 
require a 


MAINTENANCE ENGINEER 


This post is open to recent graduates in 
Mechanical Engineering, under 28 years of 
age, who are interested in all phases of 
planned maintenance of heavy plant and 
who have preferably some experience on 
pressure vessel, heat exchanger and pump 
repair or construction. It is intended that 
the selected candidate should train in 
Bahrain with a view to advancement to at 
least Area Engineer in the large and modern 
refinery there. 

A good salary can be offered dependent 
upon qualifications, in addition to which 
free air-conditioned accommodation and a 
living allowance are provided. An initial 
kit allowance, medical attention, paid home 
and local leaves (passage paid for the former 
and generous ass stance towards the latter) 
are also provided with participation in the 
Company's Pension and Provident Fund 
Schemes. 





. Apply in writing, quoting ““ MTC,”’ with . anal 
Monday to Friday 8.30 a.m.-S p.m. Apply full particulars to : Caltex Services, Limited, ee Wy. \ abate doe reed, 
Secretary. Caltex House, Knightsbridge Green, London, . ‘ 
E8592 a le S.W.1. E8562 a E8594 a 
on. | 
er ce 





BRITISH TRANSPORT COMMISSION 


British Transport Commission invites 
applications for the following post : 


Research Station, Docks and Water- 
ways, Hayes Road, Southall. 


SCIENTIFIC OFFICER 
Salary Range £1045-£1150 


Candidates should have good Degree in 
Physics or Engineering, with mathematical 
ability and knowledge of hydraulics. Prac- 
tical experience in research or engineering an 
advantage. 


Superannuation scheme. Certain travel 
facilities. Medical examination. Write, 
Stating age, qualifications and experience, to 
Director of Establishment, British Transport 








A.E.R.E. 
HARWELL 


ment. 


Applicants should be Corporate Members of a Senior Professional Engineering Institution, 
and the possession of an engineering degree would be advantageous. 


A progressive outlook and wide experience in the efficient organisation and control of plant 
installation, operation and maintenance by direct and contract labour is essential. 


Salary : £2,400-£2,900 p.a. 


Please send POSTCARD for details to Group Recruitment Officer (1540/25), U.K.A.E.A., 


A.E.R.E., Harwell, Berks. 


ASSISTANT CHIEF ENGINEER 


The Works Services Department at Harwell is responsible for installation of plant and services 
to the requirements of a fast moving and exacting scientific programme. A highly skilled force 
of mechanical and electrical engineers, surveyors and building tradesmen, numbering 400 
together with contractors’ labour is engaged on this work.. The Assistant Chief Engineer in 
charge is responsible for forward planning in consultation with Scientists and Design Engineers 
for a considerable amount of “ in situ” modification of plant and services and for. staff manage- 


E8558 a 








TECHNICAL MANAGER 


required for old-established and progressive 
engineering firm of medium size known the 
world over. 

Products cover high-quality medium- 
heavy to light mechanical and hydraulic 
machinery in smal] batches for a great 
variety of industrial applications both in 
production and research. 

An intensive development programme is 
followed which must be maintained and aug- 
mented with suitable instrumentation of 
mechanical, electrical and electronic kinds. 

Qualifications include thorough technical 
knowledge and practical experience of 
meer, and ability both to control 
design staff and to foster the whole of the 
Firm’s technical activities from a broad and 
progressive angle. 

Fullest particulars should be given of 
academic qualifications, practical experi- 
ence, posts held, type of work handled, and 
of contacts with industry and research 
establishments. 


Write, stating age, present earnings and 
when available, to : 
The Managing Director, > 
SAML. DENISON & SON, LIMITED, 
HUNSLET FOUNDRY, 
LEEDS, 10 E8568 a 








LARGE MODERN STEEL 
FOUNDRY IN YORKSHIRE 


requires a 


CHIEF ENGINEER 


to be responsible for all maintenance duties 
and for a large development programme. 
Wide knowledge of heavy engineering, 
together with civil engineering experience, is 
desirable. This is a senior executive position 
and will be remunerated as such. 


A non-contributory pension scheme is in 
operation and assistance towards housing 
will be provided if necessary. 


Replies, giving details of education and 
experience, together with an indication of 
salary required.—BOX No. E8498, “ The 


Engineer.” 
A 








THE BAHRAIN PETROLEUM COMPANY LIMITED 


part of the world-wide 


CALTEX GROUP OF COMPANIES 
marketing petroleum products in the UNITED KINGDOM through the REGENT OIL COMPANY LIMITED, require 
GRADUATE MECHANICAL ENGINEERS and METALLURGISTS for process plant inspection and corrosion and 


materials engineering in Bahrain’s modern oil refinery. 


Duties will include inspection of all types of petroleum processing equipment ; é 
storage and distribution equipment ; utilities ; wharves, jetties and causeways ; marine vessels ; bridges ; and oil field 
equipment. The work requires knowledge of A.S.M.E., A.P.1., T.E.M.A. and B.S. codes for the construction of pressurised 
equipment, design methods, maintenance engineering, materials of construction, process design, corrosion engineering and 
Men with metallurgical backgrounds would have opportunities to enter fully-equipped laboratories to 


cost analysis. 


specialise in materials or corrosion engineering. 


Technical men with or without experience will do well to consider a career in this branch of engineering. The work 
presenis unrivalled opportunities to gain wide experience quickly, with excellent prospects of promotion to senior posts in 


the oil industry. 


Salary would be generous, in accordance with qualifications and experience, and free air-conditioned accommodation 
and a living allowance would be provided. An initial kit allowance, free medical attention and paid local and home leaves 


are also provided with participation in Pension and Provident Fund Schemes. 


Apply in writing, quoting “ I1NS,”’ with details of qualifications and experience, to Caltex Services Limited, Caltex House, 


Knightsbridge Green, London, S.W.1. 


power plant boilers and auxiliaries ; oil 


E8606 a 





KELLOGG 





TE TS A aT aT 
Chemical or Mechanical Engineers are required for work on or Mechanical Engineering and also at least two years’ relevant 
the design of process and utility piping systems for oil 
refinery and petro-chemical plants. oS 
preparation of engineering flow diagrams and close liaison 
with our Process, Instrument, Mechanical Equipment, Plant 
Layout and Operating groups. 


The work involves the 





Applicants should have a University Degree in either Chemical 





post-graduate experience in industry. 


Above average salaries will be paid to men with the required 
Comprehensive personnel benefits include 
contributory Pension Scheme, Luncheon Vouchers, excellent 
working conditions, Social Club etc. When overtime is worked, 


qualifications. 


payment is made for hours involved. 


Please apply by letter to Personnel Manager, ' 


INTERNATIONAL CORPORATION 
7-10, CHANDOS STREET, CAVENDISH SQUARE, LONDON, W.1. 


QUOTING 


REFERENCE G/152. 


E8597 a 
a 
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BRITISH TRANSPORT DOCKS 
Invite applications for the position of 


ASSISTANT ENGINEER 
(MECHANICAL) 


im the Chief Docks Engineer's Office, Hull 
Docks. 


at 
The Mechanical Engineering Laboratories, 
Whetstone, near Leicester, 

for the Solid Mechanics Group, which 
undertakes both theoretical and experi- 
mental investigations relating to st h of 
materials and vibrations, including funda- 
mental Research. Applications are invited 
from qualified engineers, physicists or 
mathematicians, in the age range 20-35, in 
particular from those interested in photo 
elasticity theory of structures or vibrations. 


There is also a vacancy for a 


STRUCTURAL ENGINEER 
who will be employed on the application of 
minimum weight principles to the design of 
diese! locomotive structures in which the 
analytical work will be backed by both 
laboratory and field tests. The successful 
applicant will be a member of a team deal- 
ing with structural problems in general. 

Please write, giving details of qualifica- 
tions and experience to Dept. CP.S., 
Marconi House, 336-7, Strand, London, 
W.C.2, quoting reference E1995F. 


J 

Applicants should preferably have had 
experience in docks mechanical engineering, 
including all types of appliances and machi- 
nery Corporate Membership of the 
Institution of Mechanical Engineers essen- 
tial. Salary range : £1315-£1590 per annum. 
Contributory superannuation scheme and 
certain rail travel facilities 


PRARARARARARLARLAAAAA 


Applications, giving age, education, 
traming, experience and qualifications, to : 
Staff and Establishment Officer, British 
Transport Docks (T.E.), 163, Euston Road, 
London, N.W.1, to arrive not later than 
Friday, 29th January, 1960. 
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WORK STUDY 
ENGINEER 


required by 


W. H. ALLEN SONS & CO., 
LTD., 


to join the Work Study Section at their 


PERSHORE WORKS 


Candidates should have a sound engin- 
eering training with experience in work 
measurement and deriving synthetic times 
for costing and incentive schemes. 

Good conditions of employment with 
contributory pension and life assurance 
schemes. 

Write in confidence, stating experience 
and qualifications, to : 

THE PERSONNEL MANAGER, 
ATLAS WORKS, PERSHORE, WORCS. 
(quoting ref. 829/247/CA.213) 


E8570 a 








COMPUTER CONTROLLED PROFILING MACHINES 
INSTALLATION AND MAINTENANCE 


TWO ENGINEERS 


are required for work on the installation and subsequent servicing of tape controlled automatic 
profiling machines. Candidates should have the H.N.C. or equivalent qualification in Electrical 
Engineering and have experience of electro-mechanical and electronic devices and control 
systems. Experience of servicing light current electrical installations may be an advantage. 

A period of training will be given prior to the machine installations, and for the first twelve 
months thereafter, one engineer will be resident on the N.E. Coast and one in the N.W. Lanca- 
shire Area 

Applicants who should be at least 30 years of age, will be offered a good commencing salary 
and they should be earning not less than £1000 per annum in their present employment. A 


contributory pension scheme is in operation. 
Please reply stating full particulars to the 


Personnel Manager, British Oxygen Gases, Ltd., 


Spencer House, St. James’s Place, S.W.1. 
E8624 a 








YORKSHIRE 
IMPERIAL 


MECHANICAL ENGINEERS 


YORKSHIRE IMPERIAL METALS, LIMITED, 


is the largest manufacturer of copper and copper alloy tubes and fittings in Europe and compares 
favourably, both in size and equipment, with the largest producers in the U.S.A. Further and 
extensive modernisation of the manufacturing facilities is contemplated, together with research and 
development work on new methods of tube and product manufacture. q 

Mechanica! Engineers of high calibre are required for design and maintenance duties. Preference 
will be given to candidates with high professional qualifications and appropriate experience, but due 
regard will be paid to potential abilities and personal qualities which will assist in collaboration with 
other members of the Staff. , i 

The appointments will, in the first instance, be at the Works in Leeds, but there are also factories 
at Birmingham, Liverpoo!, Glasgow, Dundee and Swansea, where new appointments may be made 
in the future. Salaries offered to successful applicants will be commensurate with qualifications and 


ex . : : 
The Company operates a Pension and Life Assurance Scheme, Profit-Sharing Scheme, and has 
excellent welfare facilities. Consideration would be given to candidates requiring assistance when 


removing home. ‘ ; ; 
Applications, giving full details of age, qualifications, experience and present salary, should be 


marked “ Engineer "’ and addressed to :— = 
The Chief Personnel Officer, 
Yorkshire Imperial Metals, Lid., 
P.O. Box 166 
Leeds. 


PROJECT 
ENGINEER 


Applications are invited for suitably 
qualified persons for appointment as Project 
Engineer in an expanding Division of an old- 
established Company in Yorkshire. 


The work is concerned with controlled 
atmosphere generators and gas drying equip- 
ment, and the project engineer would be 
responsible for the design, installation and 
subsequent testing of new plant, and the 
work would involve some time spent on site. 


Candidates should have a technica! quali- 
fication in Chemical or Mechanical Engin- 
eering or Fuel Technology, preferably to 
degree standard. 


Superannuation scheme and other benefits. 
Salary by arrangement. 


Please send. brief details in confidence 
to Manager, Gas Handling Divis on. 
W. C. Holmes & Co., Ltd, Turnbridge, 
Huddersfield. 

E8436 a 














CHIEF METHODS ENGINEER 


for a progressive, medium-sized Company of d heavy s with headquarters in the 
Manchester area. Initial salary from £1500 p.a., plus pension scheme, considerable fringe benefits 
‘and prospects of advancement. Preferred age 30-40. 

The Chief Methods Engineer will be responsible to the Works Manager for process planning, 
time standards and rate-fixing and wil! also be in charge of the jig and too! design office, the tool- 
room and the tool store employing in all about 70. 

Qualifications required are sound experience of process planning, time-standards and rate-fixing 
as they apply to small-batch work in a concern of the type indicated, plus the ability to control a 
jig and too! design office and a tool-room. 

Should also have sound knowledge of cost control, stock control, buying and stores procedures, 
plus the ability to work in close contact with all levels of management. 





Please write briefly in first instance, quoting Reference No. 323, to :— 


ASHLEY ASSOCIATES LTD. 
PETER HOUSE, MANCHESTER 1. 


cron, eee i 6 Sat ade tate of 
he at ‘idence wi « obs ne 
ae cer eae ned te diame anes amniideted goradecien. 
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AUSTRALIANS 
AUSTRALIANS 
AUSTRALIANS 


With an Engineering Degree and 
practical experience in engineering 
production and factory manage- 
ment are invited to apply for a 
position of MANAGING DIREC- 
TOR of a_ well-established and 
profitable engineering manufactur- 
ing company with a modern factory 
in Sydney. 


The company is a wholly-owned 
subsidiary of a powerful Group 
with headquarters in Britain and 
world-wide connections. Full re- 
sponsibility for the operation of the 
Australian subsidiary is vested in 
the Managing Director who has a 
local Board of Directors. The 
appointment carries a high basic 
salary with additional bonus cal- 
culated on profits and the use of a 
Company car, superannuation, and 
other benefits. 


This is a splendid opportunity for 
an Australian with the qualities of 
management, initiative, and leader- 
ship, the qualifications of an engin- 
eer, and the experience of factory 
production, to secure a remunera- 
tive and responsible position in his 
own country.—Applications to 
BOX No. E8513, “‘ The Engineer.” 


A 














BUSINESS OPPORTUNITIES 


REMPLOY SPONSORSHIP SCHEME.—Send 
for details which show an attractive proposition to 
manufacturers.—_Write to the Managing Director, 
Remploy, Ltd., 25-28, Buckingham Gate, S.W.1, 
or telephone ViCtoria 6621 (12 lines). E155 0 








| BUSINESSES and PREMISES 





SMALL ENGINEERING COMPANY RE- 
QUIRED, preferably with tax losses available. 
Geographical position secondary importance.— 
Please send full particulars Premises, Plant, &c., to 
Messrs. C. T. Moore & Co., Chartered Accountants, 
Adelaide House, London Bridge, E.C.4. E2687 i 





FOR HIRE 


LATTICE STEEL ERECTION MASTS (light 

and heavy), 30ft. to 150ft. high, for immediate hire.— 

Bellman’s, 21, Hobart House, Grosvenor Place, 
aie 


E103 x 


FORK LIFT TRUCKS 
FOR HIRE 
Modern Machines Only 
Diesel & Battery/Electric 
Capacities 2000 Ib-18,000 Ib. 
Contact your nearest Depot : 


GEORGE COHEN, 


SONS & CO. LTD. 
WOOD LANE, LONDON, W.12. 
(Shepherds Bush 2070) 
And at Stanningley (Nr. Leeds) . Kingsbury 
(Nr. Tamworth) . Manchester Glasgow 
Swansea . Newcastle . Belfast Sheffield 
Southampton . Bath 
E200 k 

















MOBILE LIFTING SERVICES.—Lump sum or 
Hire Rate Quoted for any Lifting Work by Lorry- 
Mounted or Crawler Cranes, any size, any area.- 

TARSLAG, LTD., Rotherham 3235. E168 k 





AGENCIES 











ARE YOU AN AGENT already covering South- 
East England, and calling on Plumbers’ Merchants 
and Heating i ? Do you understand the 
business of Plum ’ Brassfounders ? How would 
you like to immediately add another £1000 per 
annum to your income ? Then write to us and if 
you are the man we are looking for, you can have 
an immediate appointment.—BOX No. E8588, 
“The Engineer.” D 





PATENTS 











THE PROPRIETOR of British Patent No. 760,161 
entitled “IMPROVEMENTS IN FREE PISTON 
INTERNAL COMBUSTION POWER HAMMER 
AND PERCUSSION TOOLS,” offers same for 
Licence or otherwise to ensure its practical working 
in Great Britain.—Inquiries to Singer, Stern and 
Carlberg, Chrysler Building, New York, 17, New 
York, U.S.A. E8605 








| MACHINERY Etc. WANTED 





ONE Good quality second-hand hydraulically- 
operated CYLINDRICAL GRINDING MACHINE 
to be of the travelling wheel head type, and to 
accommodate items with a maximum diameter of 
30in. and 144in. between centres.—BOX No. E8482. 
“ The Engineer.”’ P 


MODERN SECOND-HAND MASSEY SELF- 
CONTAINED FRICTION DROP STAMP 
WANTED, 20 to 40 cwt. capacity—BOX No. 
E8616, “* The Engineer.” F 








| FOR SALE 








STEAM ALTERNATOR 
SETS 


BELLISS & MORCOM §LTD./E.C.C, 
Steam-driven Alternator Set, 120kW, 150 
kVA, 400/230 volts, 50 cycles, 3-phase. 
Vertical “‘ V’’ valve type Engine, 175/180 
h.p. with steam 150 p.s.ig., exhausting 
against 5/10 p.s.i.g. B.P. Complete with 
Switchboard and A.V.R. 


BELLISS & MORCOM/BRUSH, Steam- 
driven Alternator Set, 150kW, 187-SkVA, 
400/230 volts, 50 cycles, 3-phase. Com- 
pound engine developing 225 h.p. with 
steam at 180 p.s.ig. exhausting against 
30 p.s.i.g. B.P. 


M.E.L, CO., LTD., 
Upper Villiers Street, 
Wol 
Tel.: 26354 (4 lines). 
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FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
ia 42in. by 36in. platens, with pumps and 


Fielding 200-ton ditto, 3ft. stroke, with ae and 
motors (5 available). 
Fielding 100-ton ditto, 4ft. to Sft. stroke, with pamps 


and motors. 

Two 73ft. 4in. by 4ft. Brick Lined Kilns or Dryers, 
with Crofts reduction gears and motors. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction oon and motor. 

FRED warts (ENGINEERING), 


ans 
EFORD, GLOS. E151 





HAVE YOU A STOCKPILE HANDLING 
PROBLEM ? A. self-loading, _ Self-discharging 
rotary disc loader is i ly Capacity 
between 70 tons per hour for coke and 200 tons per 
hour for ore. Electric drive from 400/440 volts, 
3-phase, 50 cycle supply. Caterpillar tracks. Dis- 
charge conveyor slews through 180 degrees. One- 
man operated. For further information, telephone 
SIMONSWOOD 3361, or write, Lt.-Col. B. M. 
Butler, Search (Liverpool) Limited, Hammond Road, 
Kirkby Trading Estate, Liverpool. E8551 G 


es TYPE HUTS for sale. Prompt despatch 
16ft., 24ft., and 30ft. wide huts ; also “ Romney ” 

pt 35ft. wide, and “ Blister ” Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent. (Tel.: Bexleyheath 4 

re) 








SUB-CONTRACTING 











KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter.—_ARMYTAGE 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 





MACHINE CAPACITY REQUIRED.—A large 
firm in the Havant area invites enquiries from various 
small sub-contractors within easy operating area of 
the district who can offer the following facilities : 

Light press work up to 40 tons ; 

2nd Op. Press work up to 10 tons ; 

Drilling, Countersinking and Tapping Capacity ; 

Capstan Capacity ; 

Production Milling Capacity. 


BOX No. E8559, “* The Engineer.” MW 





WELL-KNOWN COMPANY’S SOUTHERN 
SERVICE WORKS ideally situated in N.W. 
precincts of London whilst mainly engaged in heavy 
engineering and mechanical handling equipment, 
has capacity available for assembly and supply of 
component parts, &c.—Write BOX No. E2688, 
* The Engineer.” MW 


FOR SALE 


wD 


AIR COMPRESSORS 





C.F.M. Make Lbs. p.s.i. Type H.P. 
300 Broomwade 100 EH.24!1 75 
270 Broomwade 100 EH.240 55 
210 3=C.P.T. 100 PB-4-210 50 
200 Belliss & Morcom 100 ~ 49 
200 Broomwade 100 D.23 45 
100 = Reavell 100 DSA6E 25 
Ss. 

THO* W. WARD LTD. 
ALBION WORKS + - SHEFFIELD 
’Phone : 26311 ‘Grams : “ Forward.” 

E218 G 
FOR SALE 
4-ton Jones KL44 MOBILE CRANE, Ruston 
diesel, on pneumatics. 
5-ton Morris Versatile Diesel/Elec. MOBILE 


CRANE on solids. 

# cu. yd. Rapier 410 Diesel-driven EXCAVATOR 
with 4-purpose equipment. 

167 c.fi.m. BroomWade Portable 
COMPRESSOR on pneumatics. 


WILLIAM G. SEARCH LIMITED, 


WHITEHALL ROAD, LEEDS, 12. 
Tel.: 639081 (10 lines). 
SEARCH Bae LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel.: Simonswood 3361 (5 lines). 
E8569 G 


Diesel-driven 





CINCINNATI 121N. BY 481N. 
HYDRAULIC UNIVERSAL GRINDER 
Filmatic spindle bearings. Grinding wheel 
14in. by I4in. With internal attachment and 

various chucks, steadies, &c., M.D.400/3/50. 


H. BELL (MACHINE TOOLS), LTD., 


WALTER STREET, LEEDS, 4. 
Tel.: 63-7398. 


E105 a 





COCHRAN No. 14 and No. 17 Vertical Multi- 
tubular Boilers. Each with auto-stoker, feed pump, 
calorifier, circulating pump and Rototherm. 1959 
Insurance Reports available—BOX No. E8612, 
“ The Engineer.” G 


FOR SALE.—One 4D Nicholson Mill, complete, 
but not assembled—cheap.—Full details BOX No. 
E8632, “ The Engineer.” G 


FOR SALE 


600 


HYDRAULIC PRESSES 


open Downstroke by JOHN SHAW, ram 18in. 
22in. stroke, tables 26in. by 26in., daylight 

Sein. fitted prefilling and bottom ejector, side 
pushback rams, w.p. 2240 p.s.i. (three available). 

250-ton Downstroke by BRADLEY & TURTON, 
ram 18in., dia., 25in. stroke, tables 34in. by 34in., 
daylight 36in., fitted prefilling and bottom 
ejector with side pushback —_, w.p. 2240 p.s.i. 

200-ton Downstroke by JOHN SHAW, ram I6in. 
dia., 22in. stroke, tables 26in. by 26in., daylight 
28in., fitted roe and bottom ejector with side 
pushback rams, w.p. 2240 p.s.i. (two available). 

100-ton Downstroke ‘ JOHN SHAW, ram 12in. 
dia., 12in. stroke, tables 24in. by 24in., daylight 
Win., fitted bottom ejector and overhead pullback 
ram, w.p. 2240 p.s.i. 

100-ton Downstroke and Side Ram by JOHN 
SHAW, downstroke ram 12in. dia., 18in. stroke, 
load on side ram 99 tons with 4in. stroke, tables 
20in. by 20in., daylight 28in., fitted prefilling vaive 
along with guards and control desk, w.p. 2240 p.s.i. 

70-ton Downstroke by JOHN SHAW, ram 10in. 
dia., 12in. stroke, tables 17in. by 17in., daylight 
20in., fitted prefilling, bottom ejector and side 
pushback ram, w.p. 2240 p.s.i. 


GEORGE COHEN, 


SONS AND CO. LTD. « 
SUNBEAM ROAD, LONDON, N.W.10, 
Tel.: Elgar 7222-7 ; 
STANNINGLEY, Nr. LEEDS 


el.: Pudsey 2241. E201 o 





JOHN GODDEN (STOKE) LTD. 
ae PLANT, RECTIFIERS AND 
ANSFORMERS FOR DISPOSAL 
TWO pL ae vey Paxman 330kVA 12 rph 
DIESEL ALTERNATOR SETS. 
ONE 110kW English Electric 3K type DIESEL 
ALTERNATOR SET. 
TWO 250k W, 3300/3/50 English Eectric MERCURY 
ARC RECTIFIERS, 500 volt, 2 wire. 
ONE 1000kVA_ 11,000/3300 volt Gresham Outdoor 
TRANSFORMER. 
ONE 750kVA_ 11,000/3300 volt Gresham Outdoor 
TRANSFORMER. 
ONE 10,500/440 volt B.T.H. Indoor TRANS- 
FORMER. 


type 


JOHN GODDEN (STOKE) LTD. 
Kingsway, Stoke-on-Trent. 
Tel.: Stoke-on-Trent 44393, 48056 E2690 Gc 





MACHINERY FOR SALE 


ONE Philips R.F. INDUCTION HEATER. 70kW 
output at 200 kc/s. Very little used and thoroughly 
overhauled. Inspection and working demonstration 
by appointment.—BOX No. E2691, “ The Engineer.” 
G 


101 
FOR SALE 





CROMPTON PARKINSON ay 
Motor, complete with starter. 20 b 
volts, 3-phase, 50 cycles, 1420 r.p.m., pot 


with starter in second-hand condition 


METAL TURNINGS CRUSHER. Un- 
used British Jeffrey Diamond 20in. by 16in., 
complete with electric motor, starter, current- 
operated load control device and size jin. swarf 
breaker and with 3lin. centre texrope drive. 


TWIN DISC CLUTCHES. The following 
unused items for sale. 
FIVE Twin Disc clutches, sfomeiate with 
driving ring, Reference No. P. 130, Specifi- 
cation No. 23652. British Twin Disc No 


9423. 

FOUR Twin Disc clutches, complete with 
driving ring, Reference No. P.230, Specifi- 
nies No. 23655. 

NE Twin Disc clutches, complete with 
drivine ring, Reference No. P.218, Specifica- 
tion No, 5945, British Twin Disc No. X 
9652. 

ONE Twin Disc clutch, complete with 
driving ring, Reference No. P.234, Specifi- 
cation No. 22612, British Twin Disc No. 
X S381/A. 

ELEVEN Twin Disc ay complete 
with driving ring, Reference No. P.114, 
Specification No. 22611, British Twin Disc 
No. X 5712. 


SPENCER HOPWOOD VERTICAL 
WATER TUBE BOILERS; No. 14, 120 ib. 
p.s.i. working pressure, 13201!b. per hour 
evaporation—FOUR unused boilers for sale. 
Also FOUR unused No. 16 boilers, 120 Ib. 
p.s.i. working pressure, 1580 1b. per hour 
evaporation. All of these boilers complete 
with steam stop valve, safety valve and standard 
fittings. 


Please write or telephone to Woodfield 
Rochester, Limited, Frindsbury Works, Roch- 
ester, Kent. Telephone : Strood 78421/5. 


E8628 G 





PUMP.—Lee Howl Fig. 1200 Horizontal Double- 
Acting Duplex Bucket Pump. The po is old but 
r 





in working conditi Anyr ler accepted. 
~—Apply Mr. G. Harris, Chief Buyer, Chance 
Brothers Limited, Glass Works, Smethwick 40, 
Birmingham. E8587 o 





BUNKER CLAMSHELL GATES 


LEVER OR AIR OPERATED 
ALL STEEL CONSTRUCTION 


(ENGLAND) LTD., 
BELVEDERE, KENT 
Ring ERITH 4223 

Ei70 o 

















BUYING DEPT: 


ROLLS ELEGTROMATIC WASHING MACHINES 


Sub-contractors wanted to assist in 
the expansion programme of the Rolls 


Electromatic Combined Washing Machine 


and Spin Dryer. 


Manufacturers of wash tubs, motors, 
vitreous enamelling, stove enamelling 
plant, tools, tool capacity, steel 
pressings and spinnings, etc. 


Write giving full details to: 


Rolls Electromatic Factory, 


249-289, Cricklewood Broadway, London, N.W.2. 


GLAdstone 1042 (10 lines) 


E8599 mw 








Classified Advts. continued on page 102 











HYDRAULIC PRESSED 


ie creams 
iM STEEL 
BLACK OR MACHINED 
TO 24 TONS 


sal 
THE INCE FORGE CO. LTD. 


WIGAN "*MxSenuions™™ 














oes \ Sedley iin 


PAN GRINDING MILLS 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 


OVER OR UNDER DRIVEN 


Smedley Brothers. I’ 
Belper. Derbyshire. 
Telephone: Belper 12 


WAROS 


<< might have tt! 








Enter No. 1021 on reply card 





Enter No. 1022 on reply card 


THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 





~ms 








HIGH SPEED 


PLANING 
MACHINES 


A 9ft 8ft 40ft. machine in the 
British 
Polar Engines, Ltd., by whose kind 
permission it is shown, machining a 
cast iron 8-cylinder diesel engine bed 
plate. The top surface is planed; 
also, by means of a special radius 
Tungsten 


Glasgow Works of Messrs. 


tool, the. bearing seats 
carbide tools are used. 





Our Planers are well-known 
for their robust and rigid 
ensuring accur- 
heaviest 
Special 


construction, 
acy, even with the 
jobs and cuts. 
ribbing is incorporated in the 
bed and vertical members to 
give the maximum resistance 
to cutting and other loads. The 
drive is by skew shaft with a 
hardened and ground rack 
worm. Lubrication is by a 
separate pump, motor driven, 
to ensure a really adequate 
supply of oil to the bed etc. 

The electrical equipment is ot 
the latest type, allowing for 
fast cutting and return speeds, 
both being immediately 
adjustable from the 
desk. A pendant push button 
station is provided, so that 
the operator may have control 
of the machine at all times, 
even when he is setting or 
inspecting the work. 


control 


We build two - column machines 
from 3ft. 6in. wide upwards, also 
open - side and _ horizontal and 
vertical planers. Your enquiries 
will be welcomed, when we _ shall 
be pleased to place detailed 
specifications before you for you 


consideration. 


SCOTTISH 


MACHINE TOOL 
CORPORATION LTD., 


17, Lynedoch Crescent, 
Glasgow, C.3 
DOUGLAS 6586/8 

58, Victoria Street, London, $.W.1 
VICTORIA 2106 


256, Moseley Road, Birmingham, 12 
CALTHORPE 254! 
The Building Centre, Brunswick Terr, 
Leeds, 2 
LEEDS 25250 





Enter No. 1023 on reply card ~ 
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FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p.; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic 4ft. to lift. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. 
300 reconditioned Vertical Crosstube, all sizes. 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.—70ft. extendible jib ; 10-ton 33 R.B. 
track mounted, 40ft. jib ; 84-ton Ransomes 
Diesel/Electric, 21ft. jib. 6-ton Coles Diesel/ 
Electric, pneumatics, new 1948 (2) ; 6-ton Coles 
Diesel Electric, solids ; 4-ton Coles Diesel/ 
Electric, solids ; 1945 ; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones “Super 40” diesel, pneu- 
matics (3). 

OVERHEAD CRANES.—20/6-ton Vaughan 42ft. 
3in. span, cab type (6); 20-ton King, 42ft. 3in. 
span, 400/3/50 ; 15-ton Booth, 37ft. span, 400/3/50; 
15-ton Morris, 35ft. span, hand-operated ; 
10-ton Morris, 48ft. span, 36ft. lift ; 10-ton 
Vaughan, 23ft. 6in. span, 400/3/50 ; 10-ton 
Vaughan, 21ft. span, 44ft. lift ; Wharton 7}-ton, 
25ft. span, 400/3/50 ; 5-ton Henderson, 24ft. 7in. 
span, 1946; 5-ton Morris, S8ft. span, hand- 
operated ; 5-ton Royce, 2-motor crab, 440/3/50 ; 
S-ton King, 29ft. 3in. span, power hoist, hand 
travel; 5-ton Morris, 28ft. 6in. span, power 

hand travel; 4-ton Morris, 19ft. span, 

/, dc. (3); 3-ton Adamson, 48ft. span, 

400/3/50 ; 2-ton Adamson, 34ft. span, 400/3/50 

(2); 2-ton Morris, 18ft. span ; 2-ton Vaughan, 

27ft. 6in. span, 2-motor ; majority of the above 
are unused. 

DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric ; 7-ton Rushworth, hand, 
30ft. jib ; 5-ton Wilson, electric, 70ft. jib ; 14-ton 
Anderson Grice, hand, 40ft. jib. 

RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jib ; 10-ton Coles, steam, 40ft. jib ; 10-ton Grafton 
34ft. jib, diesel conversion ; 8-ton Wilson, steam, 
35ft. jib ; S-ton Grafton, 35ft. jib, diesel conver- 
sion ; 5-ton Smith, SOft. jib(2) ; 5-ton Cowans 
Sheldon, 5Oft. jib. 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston 80/88 h.p. diesel ; Bagnall 14in. by 22in. 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941; also 3 miles track, 24in. gauge, 
Bogies, Turnouts, &c. 

STEEL PIPING.—S50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black, new ; SOOOft., 8in. seamless ; 
1000ft., 12in. seamless ; SOOft., !4in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged : SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal. Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons, 

MACHINE TOOLS.—Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) ; Scriven Plate Bending Rolls, 14ft. 
by jin.; Berry Bending Rolls, 7ft. by jin. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table; Herbert Miller, 
6lin. by 15in. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 
20ft. by 4in. bore ; 40 kVA. Sciaky Spot Welding 
Machine ; Berry Guillotine, capacity 4ft. by 
lin. ; Fielding Hydraulic Tube Bending Machine, 
24in. stroke, up to 8in. capacity. 


SLING ENGINEERING WORKS 


COLEFORD, GLOS. 
*Phone : Coleford 2271/2. 


E106 G 





FOR SALE 


ASQUITH 5ft. Model L.D.I. Radial Drilling 
and Tapping Machine; No. 4 M.T. With 
loose box table. 


F. J. EDWARDS, LTD., 
359-361, EUSTON ROAD, LONDON, N.W.1. 
EUSton 4681 and 3771. 





HYDRAULIC PRESSES 
FOR ALL DUTIES 


Our Current Stock includes the following : 

5340 ton Up-Stroking PRESS : 
pu Unie 4 » 8ft. by Sft., with 
ton Down-Stroke PRESS, 10ft. 6in. by &ft. 
2000 ton Multi-Davlight PRESS, platens 6h. by 4ft 
475 ton FLANGING PRESS, table 10ft. dia. , 


REED BROTHERS (ENGINEERING), LTD. 
Replant Works, ° 
Woolwich Industrial Estate 
LONDON. S.E.13. 
_Telephone : WOOIwich 7611/6. 
E8383 G 





THE ENGINEER 
AUCTIONEERS & VALUERS 


BANBURY, OXON 
SPECIAL SALE OF MECHANISED 


CONTRACTORS’ PLANT AND 
VARIOUS SPARES 


Includin, 
Priestman Mk. IV Cub with , SR and B/Actor 
—_ ; Buckeye Excavator with Cab ; Buck- 
eye Excavator ; Cleveland Trencher 95 fitted with 
Thornycroft T.R.6 Diesel; Allen 25 Excavator 
fitted with Lister Diesel ; Priestman Mk. III T.V.O. 
with dragline and B/Actor; Toredo Bucket for 
Priestman ; Fordson T.V.O. Rotary Hoe ; Dinkum 
Fordson Major 1954, fitted Dinkum Digger and 
Bull-dozer Equipment ; David Brown T. Bull- 
dozer ; Bray loader, Perkins P6 (1950) ; Chaseside 
with 3 equipments T.V.O. Fordson (1948); Ben- 
ford Dumper (only one month’s use, very little 
work) ; 5/34 Winget Diesel, 1956; 10/7 Diesel 
Mixer ; 3 Johnson Rammers ; 3 Warsops Ram- 
mers ; | Warsop Breaker S.6 ; Warsop Breaker S.7 ; 
Warsop Breaker; ERF A.E.C. 77 Diesel 12-ton 
Low-loader, 1947 ; Tractor Fordson Major Diesel 
with Hydraulic Equipment, Blade and Bucket, late 
1953 ; Ditto with Ski-High, Blade and Bucket, late 
1955 ; 3 T.V.O. Fordson Majors with Hydra Power 
Unit ; Fordson Diesel Wagon; Fordson Petrol 
Wagon ; Fordson County Crawler Tractor, fitted 
with dies:! P6 engine ; Massey Harris 744 Diesel 
Tractor, fitted with Perkins P6 engine; T.V.O. 
Fordson Major Tractor on DG4 4-tracks, over- 
hauled and resprayed ; New Type Fordson Diesel 
Major bare tractor; Ferguson FE 35 de luxe 
Tractor, fully equipped, overhauled and resprayed ; 
Fordson Major Tractor, fully equipped, overhauled 
and resprayed; ex WD Bedford 3-ton Lorry ; 
C.P.T. Compressor, 1955, 165 cubic feet, Ruston 
Engine ; 2 Broom and Wade Mobile Compressors, 
199; Arc Welding Set; Lighting Set (Gen.) ; 
Quantity Timber ; Various Site Offices ; Quantity 


of Spares. 
Will be held at 
YOUNGS’ AGRICULTURAL TRACTOR AND 
IMPLEMENT DEPARTMENT PREMISES, 
FOUNDRY SQUARE, WARWICK ROAD, 
BANBURY 
by kind permission of Youngs Garage of Banbury Ltd. 
on TUESDAY, FEBRUARY 2nd, 1960 
Sale to commence at 11.30 a.m. 
No catalogues. 
Auctioneers : 


Midland Marts Ltd., 


30, High Street, BANBURY (Tel.: 2274). 
E8581 3 








FOR SALE 











BESCO Size No. 12, Slip Roll Type R, 804in. by 
34in, Hand- or Power-Operated Geared Bending 
Roller, hand-operated friction drive for forward 
or reverse motion; the top roller swings out to 
enable cylinders to be withdrawn, capacity in 
mild steel 12 S.W.G. 

WESTON Model 400/100, Double-Sided Friction 
Screw Press of welded steel plate construction, 
arranged motor drive for 400/3/50, pressure 
exerted approximately 120 tons, maximum stroke 
Ilin., diameter of screw with four starts 6}in., 
weight approximately 5 tons 8 cwt. 

NEW BRUECK Type 20/1600, All Steel Motorised 
Press Brake, geared steel plate construction, 
arranged motor drive for 400/440/3/50, maximum 
pressure exerted 20 tons, former capacity 63in. 
by jin. 

NEW MUBEA All Steel Construction Bar and 
Angle Shear, enclosed flywheel and gears, motor- 
ised for 400/3/50, Model KSG.100, capacity : 
round and square bars 2in., flat iron 10in. by }in., 
Stin. by lin., angles up to 4in. by din., Sin. by 
0-425in., tee iron Sin., beams 6in., channels 6in., 
length of blades 12jin. 

LEE & CRABTREE Guillotine Shearing Machine, 
undercrank type, capacity 48 by 16 S.W.G., 
motorised for 400/440/3/50, length of blades 49}in., 
with sheet hold-down and all gauges. 

PELS Type 30 BLUEFG Power-Geared Universal 
Punching, Shearing and Section Cropping Machine, 


balanced drive, motorised for 400/3/50, depth of 


gap 30in., punches holes up to | ¥in., plate up 
to 1% in., flat bars up to 4j}in. by I *in., &c., 
length of blades 1I6in., weight approximately 
10 tons. 

BESCO Double-Geared Hand-Operated Universal 
Swing Beam Folding Machine, capacity 6ft. 2in. 
by fin. thick, smallest trunk round beam 8jin. 
by 7iin. 

Photographs of the above are available. 

Very favourable Hire Purchase terms can be obtained. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone : EUSton 4681-3771. 


And at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 
Telephone : Central 7606-8. E207 Gc 





HIGH CLASS POWER PLANT FOR DiS- 
POSAL comprising :— 

2000kW Metropolitan-Vickers TURBO-ALTER- 
NATOR SET, pass out Turbine 250 Ibs. pressure, 

ass-out 30 Ibs., coupled through reduction gear- 
x to Alternator, 440 volts, 3-phase, 50 cycles, 
1000 r.p.m., condensing plant and control gear. 
000kW Metropolitan-Vickers TURBO-ALTER- 
NATOR SET similar to above. 

Bat of TWO Brick set ECONOMIC BOILERS 
by iel Adamson, 10ft. diameter by !5ft. 6in. 
long, with Hodgkinson Mechanical Stokers, 
Green’s Economiser of 480 tubes, [.D. Fan, 
Superheaters and 3 Weir Pumps, Working pres- 
sure 265ibs. per square inch; superheated 
560/640 deg. Fah., total capacity 25,000 Ibs. per 
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AUCTIONEERS & VALUERS 


JOUN FOORD 


& COMPANY 


VALUERS AND 


ASSESSORS 
OF WORKS, FACTORIES 
ENGINEERING PLANT 
AND MACHINERY 


56, VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 


Established Over a Century 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 
Specialists 


in the 
VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


3, Arundel Street, London, 
W.C.2. 
TEMple Bar 7471 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 
PLANT AND MACHINERY 














20, Hanover Square, W.1. 
Telephone : MAYfair 3771 
(Factory Department : Ext. 17) 








| FOR SALE | 





600 


ELECTRICALLY- DRIVEN COMPRESSOR 
SETS FOR USE ON 400/440 VOLTS, 3-PHASE, 
50 CYCLES SUPPLY 

1000 c.f.m. ALLEY & MACLELLAN, 100 p.s.i. 

Two 750c.f.m. ALLEY & MACLELLAN, 100 p.s.i. 

Two 688/674 c.f.m. C.P.T., 100/125 p.s.i. 

625 c.f.m. ALLEY & MACLELLAN, 100 p.s.i. 

Two 600 c.f.m. BROOM & WADE, 100 p.s.i. 

320 c.f.m. CLIMAX ENGINEERING, 100 p.s.i. 

305 c.f.m. HOLMAN, 100 p.s.i. 

246 c.f.m. INGERSOLL RAND, 100 p.s.i. 

150 c.f.m. REAVELL, 100 p.s.i. 

100 c.f.m. REAVELL, 120 p.s.i. 

Five 1925 c.f.m. BELLISS & MORCOM, 100 p.s.i., 
with 400 h.p. slipring motors, 3000/3/50 cycles 
supply, complete with control gear. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 
Tel.: Shepherds Bush 2070: and 

STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. E202 a 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 
Auctioneers, Valuers 
and Surveyors 


Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 
WORKS 
- PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines) 


103 
AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telegrams : 


hing oy : 
Monarch 3422 (8 lines) Sites, London 





Established 1850 


WHEATLEY KIRK 
PRICE & CO. 


E. L. JUDSON, F.R.I.C.S., F.A.1. 

E. BEDDARD, A.1.MECH.E., F.A.L.P.A, 
M. 8. CHEAVIN, F.A.I. 

G. E. GIBBS, F.A.L.P.A. 


SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 


FIRE LOSS ASSESSORS 


9, REX PLACE, LONDON, W.1. 


Telephone : HYDE PARK 8844/5/6 (3 lines) 





Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 


SALE & VALUATION 


OF 
WORKS and MANUFACTORIES 


ENGINEERING PLANT 
and MACHINERY 


10, LLOYD’S AVENUE 


LONDON, E.7.3. 
ROYAL 486) 








February 2 Miscellaneous stores, 


including : 


cans ; seats and cushions ; 
screw jacks ; 
generators and other 


sets ; storehouse trucks ; 


rubber thigh boots ; 
Machine tools, wood- 
working machinery, 
arc welders and trans- 
formers, etc. 


February 10 


February 18 Miscellaneous stores. 


Vehicles and miscel- 
laneous stores. 


March 1-2 Machine tools and 
miscel 


laneous stores. 








A. 


By Order of the Secretary of State for War 


GOVERNMENT SURPLUS STORES 
SALES AUCTION 


Main Location 
M.O.A. Storage Depot, 
Ruddington, Notts. 


umiversal rigid lap machine ; 
annealing, cutting, trimming and tapering machines ; 
presses ; gravity roller conveyor straights ; types ; tubes ; petro! and water 
accumulators ; 
fire extinguishers ; 
he 


chairs ; cupboards and cabinets ; refrigerators ; webbing : é ' 

Kraft, creped and waterproof Sonoma A pages o paded 

hessian ; twine ; yope + seme ; khaki drill skirts ; motor cyclone boots ; 
4 ; 


Technical Stores oe 
Old Dalby, Leics. (Sale 
at Melton Mowbray.) 


M.O.A. Stor Depot, RU 
Rotherwas. Heretord. & TRIG 


M.O.A. Storage Depot. 
Bowhouse 
Kilmarnock, Ayrshire. 


M.O.A. Stora 

Byley, Mi 
Cheshire. 
ham Town Hall. 


Application for catalogues, available 14 days prior to date of sales. 
auctioneers shown above (price of catalogue Is. Od. P.O. only). eeaneee we nee ner Oe he 


Auctioneers 
WALKER, WALTON & 
HANSON (Dept. L), 
Byard Lane, Bridlesmith 

Gate, Nottingham. 
: p (Tel. : 54272.) 
single action power press; spot welders ; 
saw bench; draw 


towing ropes ; hydraulic and 
tyre pumps and inflators ; carburettors ; 
res ; leather tool bags ; auxiliary charging 
nd stackers ; fire pumps; folding tables ; 


hessian wrappers ; paper 


footwear, etc. 


SHOULER & SON 

(Dept. L), 1, Norman 

Street, Melton Mowbray, 
Leics 


(Tel.: 3081.) 


BALDWIN 
BRIGHT, LTD. 

(Dept. L). 20, King 
Street, Hereford. 
(Tel. : 4366.) 


DIXON & WALLACE, 
LTD. ( 


D, L), Bank 
Buildings, Graham Street, 


Gi w, E.t. 

(Tel. : Bridenice 2447/9.) 
¢ Depot, J. H. NORRIS & SON 
_ Middlewich, (Dept. L), 9, Albert 
(Sale at Cheet- Square, Manchester, ?, 
Man- (Tel.: Blackfriars 8373.) 


clothing ; 


. Hurlford, Nr. 


Nr. 


chester, 8.) 
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“ svomae tanks |: GREAT GUNS! 





Cylindrical, Rectangular and 
Sitewelded. Capacities from “Ge 
25 gall. to 30,000 gail. ae 


PRESSURE VESSELS 


Butane and Propane Storage 
Vessels, Columns, Cooling and 
Scrubbing Towers, Air Receivers, 
Chemical Storage Vessels. Full 
details supplied on application. 
Also Manufacturers of Ducting and 
Fabrications. Large Machining 
Capacity Available. 


ROBERTS BROS. 


ESTABLISHED 1919 
JUNCTION ROAD, WORDSLEY, 
CROSTHWAITE FURNACES and 
STOURBRIDGE wonrcs. | SCRIVEN MACHINE TOOLS LTD. 


Tel: ST BRI 101 York Street tronworks, Leeds 9 Tel.: 324/1-2 
© OURBRIDGE 3101 (2/3 32. Victoris Screes, London. § W.t To: Abbey Ses 


Enter No. 1041 on reply card Enter No. 1042 on reply card 


ROSE°’S EXPANSION PIECES 


PRESSED STEEL BELLOWS TYPE 
IN MILD AND STAINLESS STEEL 


Y 
an 














AIR COMPRESSORS + SPRAY PAINTING EQUIPMENT * SPRAY BOOTHS 


also AIR RECEIVERS, CHIMNEYS, TANKS, PIPE WORK, PRES- ALFRED BULLOWS & SONS LTD 


SURE CYLINDERS, AND FABRICATED STEEL PLATEW ORK HEAD OFFICE & WORKS - LONG ST WALSALL STAFFS ENGLAND TEL: Seer 


Makers of the original oil-sealed rotary compressors 
BRITISH APPLIANCES MFG. CO., LTD. 


13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61/63 DRURY ST., DUBLIN. TEL: DUBLIN 73188/9 
DOLLY LANE, LEEDS, 9 (RIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: SOUTH 2383 
Telephone: 30725 Telegrams: STRUCTURAL LEEDS 9 














Enter No. 1043 on reply card Enter No. 1044 on reply card 





a] 
er 


AT 


AVELING-BARFORD 11. 


INVICTA WORKS + GRANTHAM 


Sh atl Bt EE OBES 


Water Wash 


Spray Booth 
—typical of the many BULLOWS 





DEPOTS AT 
; j al j j r hout the countr 13 SOUTH MOLTON ST - LONDON, W.1 - TEL. MAYFAIR 2313 
Spray Booths installed in well-known industrial Plants throug y 19 Sue Sastn St - ENG, 4 - TOL. waveael Bere 
3 : E 61/63 DRURY STREET - DUBLIN - TEL. DUBLIN 73188/9 
The results of our long experience are at your disposal. Consulting us incurs no obligation 70 GILMOUR STREET - CLASCOW C5 - TEL. SOUTH 2383 


A. BULLOWS & SONS LTD - LONG ST - WALSALL - STAFFS - Tel. 5401 — Makers of the original oil-sealed rotary compressors 


Enter No. 1045 on reply card 
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HARPER CAST DIES 


overcame this pressing problem 


with a handsome margin to spare! 


British Moulded Plastics Ltd. had to be in production within 12 weeks 
on this instrument housing for the Ford Motor Company. The job 
necessitated a single cavity compression mould — normal steel tools cut 


from solid forgings would take 18/20 weeks to produce... 


. So Harper Cast Dies were ordered for the interim tooling and were ready in 6 
weeks; tools were available for sampling within the scheduled 12 weeks! Of two Harper 
dies tooled in September 1957 one was still in production in mid-July 1959. The total 
number of mouldings pressed was then 121,030, the greater percentage of these by the 


tool still in use. 


Although the cost of the Harper Cast Dies was higher than that of steel moulds, the 
tooling costs of the castings were approximately half and the mouldings were produced 


to programmed schedule. 


Harper quality covers Grey Iron, Spheroidal Graphite Iron (Mond Nickel Licence) 
Metal pressings, machining, enamelling and sub-assembly work. 


Meehanite castings. 


The word MEEHANITE is a registered trade mark 


Also makers of the famous Beatrice Oil Heaters and Harper Housewares. 
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HARPER 
CASTINGS 





It pays to consult Harpers when you need prompt service and top quality 
Please write for our chart, which gives technical information on our mixtures 


JOHN HARPER & CO. LTD. WILLENHALL STAFFS 


Phone: 


WILLENHALL 124 (5 lines) 


LONDON, Phone: ABBey 5906/7 


FOUNDED 1790 


MANCHESTER, Phone: BLAckfriars 0295 


Enter No. 1051 on reply card 
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COMPACT HORSEPOWER with the new 


AE| British Standard Dimension Motors 


More compact machines and lower 
cost for the same horse-power—these 
rr 





are the advantages of specifying the 
new AEI motors. Manufactured in 
accordance with the BS2960, the range 

covers ratings from | to 50 h.p. with & 5 
‘Class E’ insulation and 65° tempera- ee ; 
ture rise. AEI type KN-C British 

Standard Dimension A.C. motors are 

available in ventilated form, with drip- 

proof enclosure. 

Write for leaflet G13032 4949.. f 
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‘ ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 





RUGBY & MANCHESTER, ENGLAND 


MOTOR & CONTROL GEAR DIVISION 
(8) mcorroratine THE MOTOR & CONTROL GEAR INTERESTS OF BTH & M-V & 





AS439 
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quality & precision 


Issued by: POLLARD BALL & ROLLER BEARING CO. LTD 


FERRYBRIDGE - KNOTTINGLEY YORKSHIRE - Tel: 2323 - Telex: 55166 


distribution throughout the world 
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Not merely — 


with SMITH 
machines and 
SMITH service 


We hear it at first-hand from the man-on-the-job ; 
we read it (unsolicited) in our mail. Users go 

out of their way to tell us how much they appreciate 
the extra service and extra performance of 

Smith Cranes and Excavators — and the 

ever-ready spares and prompt service 


which make the vital difference. 


9 


Our Service Engineer making his regular inspec- 
tion check of a Smith Crawler Crane owned by 
GEE, WALKER & SLATER LTD. of Derb; 


CRANES AND EXCAVATORS 


SOME WELL-KNOWN USERS OF SMITH MACHINES 


= a Se z SS et ed 
Welford Gravels itd. big John Laing use many Smith Gox and Danks Ltd., iron and Gibsons 0} Newcastle useaSmith 
producers of sand and gravel, Cranes and Excavators. The steel scrap merchants, emploj a truckcrane(onhireto the Teeside 
employ many Smith photo shows a Smith 21 dragline Smith diesel loco crane with Bridge & Engineering Works Ltd.) 
excavators at their large feeding a batching plant for the magnet equipment to handle to position Dorman Long univer- 
quarries. M1 Motorway scrap at their Manchester yards sal beams on anew bypass bridge 


THOMAS SMITH & SONS (RODLEY) LTD > RODLEY - LEEDS - ENGLAND 


Telephone : Pudsey 2844 Wires: Smith, Rodley, Telex (Telex No. 55105) 


Enter No. C6 on reply card 
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